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RECENT DEVELOPMENTS IN ELECTRIC LIGHTING. 

That the electric arc light has been gaining in public favor 
is evidenced by its permanent adoption in a large number of 
public halls, theaters, factories, warehouses and stores 
throughout the country; andits application to tunnels, mines, 
and engineering work by night, and to out-of-door illumina- 
tion in streets, parks, and public places. It is also employed 
for lighting docks, and to a considerable extent by traveling 
shows. In its application to lighthouses and head-lights of 
steamers it certainly has no rival. 

One of our prominent mechanical engineers, Mr. H. S. 
Maxim, of this city, has long been engaged in perfecting the 
electric light in its various forms, and has been one of the 
foremost in adapting it to special purposes. His dynamo- 
electric machines and electric light projectors for land and 
marine uses have been already illustrated in this journal, and 
not long since we published engravings of a new focusing 
lamp by the same inventor. We now give engravings of a 
new and remarkably efficient current regulator for electric 
light circuits, and illustrate a dynamo-electric machine, 
which is probably the largest ever built in this country. We 
also furnish views of Mr. Maxim's incandescent lamp which is 
nowbrought to public notice for the first time, although, as 
we are informed by the' inventor, the lamp was made sub- 
stantially in its present form some three or four years since. 
In fact, Mr. Maxim claims to be the pioneer in this direc- 
tion.* 

* The application for a patent on* Mr. Maxim's incandescent lamp was 
filed October 4. 1878; the patent was granted August 10, 1880. The process 
of manufacturing carbon was patented July 20, I860. The dynamo ma- 
chine was patented June 8, 1880. The machine for regulating the cur- 
rent was patented June 8, 1880. A process for charging the lamps with 
vapors of gasoline was patented August 10, 1880. 




MAXIM'S INCANDESCENT LAMP. 




The current regulator, which is shown in perspective in 
Pig. 1 and side view in Fig. 2, controls the current per- 
fectly, and proportionates it so accurately to the work to be 
done that it makes no difference whether there are fifty lamps 
in the circuit or only one, the current in the single lamp 
when used alone being the same as it is when the lamp is as- 
sociated with forty-nine others in the same circuit. 

The manner in which this wonderful result is secured will 
be apparent on studying Figs. 1 and 2. In an electric light- 
ing station, where a number of large machines like that 
shown in Fig. 3 are used, the field magnet of each machine 
wilLbe excited by a small dynamo machine like that shown 
in connection with the current regulator in Figs. 1 and 2, 
and the strength of the current generated by the large 
machine depends on the degree of excitation of its magnets. 
If a strong current is desired the field magnets are strongly 
magnetized by their inclosing helixes. If a very weak cur- 
rent is desired the magnets are but slightly excited, and the 
strength of the current may vary anywhere between these 
two extremes. 

The commutator brushes of the exciting machine are ar- 
ranged to swing on a bearing concentric with the commuta- 
tor cylinder, so that by turning the brushes around to the 
neutral points the current is nil, and by turning it back 
nearly to. the central position between the neutral points the 
current is the strongest that can be obtained from the ma- 
chine. The current regulator is influenced by the current 
proceeding from the large machine and controls the mechan- 
ism which moves the commutator brush of the small ma- 
chine, in this manner regulating the excitation of the mag- 

[Continued on page 262.] 




MAXIM'S CURRENT REGULATOR. 
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THE .RELATIONS OF CHEAP PATENTS TO INDUSTRIAL 
PROSPERITY. 

The factors of American prosperity are many. 

"We have a magnificent country, to begin with; a territory 
of continental scope, made fruitful by a climate unsurpassed 
in kindly adaptation to needs of varied agriculture and the 
requirements of industrial activity. Our mineral resources 
are unrivaled in richness and variety. Our complex popu- 
lation embodies no small part of the best pluck and energy 
and intelligence of all civilized nations. Our free institu- 
tions favor individual and associated activity in all legiti- 
mate directions. "With us men are respected as men and 
honored according to their deeds; the thoughtful laborer, 
whose practical sense or constructive ability adds new force 
or utility or convenience to the common possessions, far 
outranks in popular estimation the thoughtless inheritor of 
wealth or social position, however honored or useful his an- 
cestry may have been. The laws are framed to guard the 
righls and liberties of all; and each mac's sphere of action 
is limited only by the inevitable limitations of his personal 
force, intelligence, and integrity. 

Under such conditions progress and general prosperity 
would seem to be inevitable, so inevitable that minor con- 
ditions might be safely left out in taking account of the 
great factors of national well being. But other nations, 
which do not share our present prosperity, are not desti- 
tute of like conditions favorable to industrial success. Some 
in addition enjoy age, the prestige of power, long accumu- 
lated wealth, an industrial history covering many genera- 
tions, and priority in the markets of the world, which unite 
to give them advantages over the most favorably situated 
new country with its newly established industries. In the 
front rank of such countries stands Great Britain, which for 
many years has been the workshop of the world, and still 
retains a commercial supremacy which tells immeasurably 
in favor of her mechanical industries, in giving them a com- 
manding position in the world's markets. Yet the trade of 
Great Britain laaguishes under a serious depression, which 
threatens to become permanent through the increasingly 
successful rivalry of other industrial nations — Germany, 
Belgium, France, and pre-eminently the United States. 

The causes of this relative if not absolute industrial de- 
cline on the part of Great Britain is not far to seek. At a 
recent meeting of the Institution of Mechanical Engineers a 
prominent speaker charged the responsibility upon British 
inventors and engineers. They had failed to keep abreast 
of the times. They had allowed the inventors of other 
countries to displace their products even in British markets. 
The question was taken up at the August meeting of the 
London Association, and while the inaction of British in- 
ventors was admitted and deplored, the blame was traced to 
the working of the British patent system. Said the essayist 
of the occasion, Mr. John Standfleld: " The chief cause of 
our commercial suffering and stagnation is a barbarous law, 
which to a very great extent prohibits science from develop- 
ing the resources and strength of the empire." Just before 
Mr. Standfleld had attributed the rise and progress of the 
British empire wholly to the inventive genius of its people, 
coupled with the manufacturing resources of the country, 
pointing out the fact that the great and important inven- 
tions patented in England during this century have not 
only contributed more to the greatness of the empire than 
all that was done during the previous five centuries, but 
have brought nearly all of the wealth which England now 
possesses. Even where the sources of national wealth lay 
underground, in mines of coal and iron and copper, such 
wealth could never have been developed exeept for ma- 
chinery invented for the purpose. But invention is now 
less active in England than in France, Belgium, and the 
United States, and England is losing ground in consequence. 
This loss of trade, says Mr. Standfleld, " may be directly at- 
tributed to our (i. «., England's) driving abroad or sup- 
pressing a very large portion of the seeds of our prosperity. 
America is the only great country that treats practical 
science fairly, and she is consequently our principal com- 
petitor." Further on Mr. Standfleld says: 

" The cheap patent law of the United States has been and 
still is the secret of the great success of that country. . . . 
The invention we suppress takes root freely in the United 
States, which, consequently, supplies our marts with large 
quantities of labor-saving tools, whereas if our laws were 
fair and equal we should supply their marts, and use the 
proceeds for purchasing their grain without impoverishing 
our country by a great loss of capital as at present." 

In the subsequent discussion this point was dwelt upon at 
great length. How can it be expected, it was asked, that 
English engineers and inventors can compete with their 
brethren in the United States when the American can get 
twenty-five patents for the money which has to be paid for 
one in England? Very few inventors can pay the fees de- 
manded by the English Patent Office. " The result is," said 
one speaker, "one-third of our inventors are driven to 
America, and another third are buried, the secret of their 
invention still with them." And this obviously covers but 
a part of the national loss, since the possible but never-to-be 
developed inventors in English workshops probably out- 
number many times the actual inventors who undertake to 
put their ideas into working shape. This was put very 
clearly by one of the speakers. "He had heard it said in 
every quarter of" the globe that English workmen had little 
or no inventive genius, although they improved things very 
well, but upon examination he said it would be found that 
the names to most of the American patents were English 



names; and he felt certain that, if the cost of a patent in 
England were the same as in America, instead of 5,000 
patents, the English should take out 45,000 to the Americans' 
30,000. If placed on the same footing as the United States, 
a great impetus to trade would follow. It was evident that 
there was something wrong when America could pay £d 
where England paid £6 per ton of iron, and 9s. instead of 
6s. per day for labor, and yet beat the English in the open 
market. He thought it was the duty of the Board of Trade, 
when the country was losing its trade, to inquire as to the 
cause of it. There was only one reason for it, and that was 
the abundance of labor-saving tools used by the Americans, 
because their mechanics could get all their appliances pro- 
tected so cheaply." 

In the course of his remarks the essayist pointed out that 
by suppressing native genius through heavy patent fees, 
England had driven away many national industries in which 
she had once held a foremost place. The pianoforte trade 
was one, London being rapidly stocked with instruments 
made in New York. The watch and silk trades had been 
driven out of Coventry and Clerkenweli, while machine- 
made watches were being developed in America, where 
labor was 50 per cent dearer. Said the speaker: "The 
American cheap patents and labor-saving tools alone ac- 
count for Coventry's and Clerkenwell's misery and decay, 
and for England's serious loss of revenue and national in- 
come. If our workmen were allowed to become inventors 
they would prove quite as well able to design and manu- 
facture machinery for the construction of cheap watches as 
the Americans. On the present system our best mechanics, 
if they have any ambition, are compelled to emigrate to 
America, where alone they can find an opportunity of util- 
izing their genius." 

Further on the speaker said: " The American patent laws 
have given the inventors of such small but generally useful 
articles as sewing machines such a good opportunity of uni- 
versally introducing their inventions that it is now not 
worth the while of any manufacturer here or elsewhere to 
attempt to compete with the American houses. There are 
4,000 skilled artisans employed in the United States in this 
small manufacture alone. While American organs of 
numerous descriptions are not only excellent but cheap, 
there is not a single cheap English organ known to the 
public. 

""What has occurred to our piano and watch trade is now 
occurring — if it has not already occurred — in regard to the 
manufacture of locomotives and many other manufactures, 
to the partial ruin of our trade, wealth, and empire." 

"We might continue these forcible and instructive cita- 
tions, but the limit of our space forbids. The arguments 
brought forward to prove from American experience not 
only the sound policy but the absolute necessity of lower 
patent fees in England are not needed here. The moral of 
the discussion, however, should not be overlooked by the 
friends of American industry. While our greatest rival in 
the industrial world is learning from our experience the 
wisdom of extending to inventors the encouragement which 
comes from a just and inexpensive recognition of their rights 
the American people must not be deluded by specious sophis- 
tries into an abandonment of the position taken by the 
framers of our Constitution with regard to inventions and 
letters patent therefor. The wisdom of granting patents 
for invention is no longer a subject for discussion. The 
sound policy of carefully guarding the inventor's rights, 
against infringements, and of keeping down the fees for 
issuing the necessary papers, is equally well established. Yet 
as soon as Congress meets again we may expect a puzzling 
variety of covert assaults upon the patent system under the 
guise of bills for the amendment of the patent laws — as- 
saults which will demand the constant watchfulness of 
every friend of American industry. Inventors and their 
friends should see to it that they are not misrepresented at 
"Washington by men uninstructed with regard to the uses 
and benefits of the patent system. They should take pains 
tiot to further the election of candidates known to be in 
sympathy with those who have sought and still seek to 
break down the legal safeguards of the property rights of 
inventors and patentees, as provided by the patent laws. 
They should take especial pains to lay before their repre 
sentatives in both houses such information as will enable 
the framers of our laws to avoid the snares which clever 
agents of anti-patent associations are sure to weave in bills 
ostensibly drawn to " promote industry" and " encourage 
invention," or to protect the "innocent" users of what does 
not belong to them. 

«**»!». 

" MALARIAL » FEVER IN NEW ENGLAND. 

Undoubtedly "malaria" covers a multitude of sins of 
ignorance on the part of physicians, almost every malady, 
the nature of which is not readily understood, being attribut- 
ed in professional parlance to malaria or malarial complica- 
tion. Still there is evidently some malefic influence, whether 
in the air, in the earth, or in the waters under the earth, that 
has been causing in New England the past summer almost 
as much suffering as the break bone fever has occasioned 
along our Southern coasts. 

The history of the " malarial wave," as it is called, and its 
progress eastward and northward, is instructive. For forty 
years preceding 1865 New England had been practically ex- 
empt from the troublesome "chills and fever," " fever and 
ague," or "malarial fever," which prevailed more or less 
generally further "West and South. There had been an epi- 
demic of it after the war of 1812, and an earlier wave had 
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passed over the country after the war of the Revolution. As 
in the earlier instance, so in the later civil war, the return 
of afflicted soldiers from malarial regions was followed by a 
slowly developing malarial epidemic. The first cases among 
the stay-at-homes appeared along the railway traversing the 
shore of Long Island Sound. Gradually it spread into the in- 
terior, most rapidly along lines of public works. The upturn- 
ing of new soil was supposed to cause the extension of the 
plague, though the same sort of work during the preceding 
forty years had never been followed by such results. It will 
be remembered that just after the war was a period of pub- 
lic improvement; in every thriving town streets were laid 
out and graded; public waterworks were introduced, and 
gas pipes were laid down in many villages— all requiring the 
employment of large gangs of laborers, recruited largely from 
the ranks of lately returned soldiers. It seems to us alto- 
gether more likely that the germs of thesucceedingepidemic 
of "malarial " fever were imported by men who had taken 
the disease while on duty in the malarial regions of the South 
and West, than that they were developed or brought to the 
surface by the displacement of raw earth. 

Very probably the interference with lines of natural drain- 
age, incident to the construction of railways, waterworks, 
and the like, and the ponds and ditches left where earth had 
been taken out for embankments and roadways, furnished 
many appropriate places for the multiplication of the im- 
ported malarial germs. At any rate the progress of the epi- 
demic was largely governed, if it was not hastened, by the 
progress of such works. Once widely prevalent, as it be- 
came in the course of four or five years along the main line 
of railway towns near the Sound, the natural movement of 
population sufficed to carry the epidemic into the interior. 

Its progress up the Connecticut and other rivers and along 
lines of railway communication was traceable year by year, 
until there came a season, like the past summer, when the 
climatic conditions seem to have been specially favorable to 
the spread of the malady, and it became exceedingly preva- 
lent, both as a distinct disease and an element complicating 
the symptoms of other diseases. 

In the early part of the season the State Board of Health 
of Massachusetts undertook to investigate the subject, and 
has collected a mass of evidence which can hardly fail to 
throw a clearer light upon the nature and conditions of the 
epidemic. From reports in loci! papers it is clear that the 
troubles attributed to malaria have prevailed to an alarming 
extent; particularly along the Connecticut valley. Cases 
have appeared in every town from Connecticut to Vermont; 
and in Springfield, Holyoke, and other large places the num- 
ber of cases has been very great. Heretofore this region has 
been not only a healthy one, but exceptionally free from 
troubles of this nature. In the Housatonic valley, in south- 
western Massachusetts, around Barrington, for example, 
hitherto one of the healthiest districts in all the land, the 
malarial epidemic has been the severest ever known in New 
England. The disease is described by the visiting physician 
of the Board of Health as a genuine intermittent fever, many 
of the cases being very severe. The disease has attacked all 
classes of persons, some living at considerable distances from 
supposed malarial centers, and it counts its victims among 
the old, the middle aged, and the young, among new resi- 
dents, old residents, and casual visitors. 

The manner in which the epidemic sweeps through regions 
previously proverbial for their salubrity, seems to show that 
the disease is not of local origin and cannot be " in the 
air." 

• Before the results obtained by the inquiries of the Board 
of Health are compiled and digested, any opinion as to the 
actual propagation of the epidemic can be little better than 
a guess; nevertheless it may be safe to express the strong 
suspicion that wells and water courses, tainted by the fecal 
discharges of victims of the disease in one form or another, 
are more likely to prove the distributers of the poison than 
cold winds, night air, emanations from swamps, or any other 
purely aerial or malarial agency. 



BENJAMIN PEIRCE. 

In the death of Professor Benjamin Peirce, October 6, in 
the forty-seventh year of his professorship at Harvard Col- 
lege, America loses one of its ablest mathematicians and sci : 
entitle men. Prof. Peirce was born in Salem, Mass., in 
1809. He was graduated at Harvard in 1829 ; became tutor 
in 1831, University Professor of Mathematics and Natural 
Philosophy in 1833, and Perkins Professor of Astronomy 
and Mathematics in 1842. Between 1836 and 1846 he pub- 
lished a series of mathematical text-books, which, though 
never widely adopted in schools, have had a marked influ- 
ence upon the mathematical teaching of this country. The 
founding of the observatory at Harvard was brought about 
by his lectures on the comet of 1843. His investigations in 
connection with the discovery of Neptune in 1846 made his 
name known and honored the world over. In 1849 he was 
appointed Consulting Astronomer to the "American 
Ephermis and Nautical Almanac," for which he prepared a 
volume of lunar tables in 1852. The results of his labors on 
Saturn's rings were published between 1851 and 1855. His 
valuable services in connection with the United States Coast 
Survey led to his appointment as superintendent of that im- 
portant work in 1867, an office which he held until 1874. 

His "Treatise on Analytical Mechanics" appeared in 
1857, and in 1870 was published an edition of 100 litho- 
graphed copies of "Linear Associative Algebra," a work re- 
markable for the power and boldness of its reasoning. More 
recently he delivered a course of Lowell lectures on " Ideal- 
ity in Science," in the course of which he made the remark- 
able statement of problems of cosmical physics printed in 
this paper about a year ago. 



THE REVIVAL OF AMERICAN COMMERCE. 

A commercial convention, called by the New York Board 
of Trade and Transportation, met in Boston, October 6, 
fifty-one important mercantile associations beingrepresented. 
The chief subject proposed for consideration was the re- 
vision of the navigation laws under which the supremacy of 
our country in its own carrying trade has been lost. In 1855 
American vessels carried $405,000,000, and foreign vessels 
$131,000,000 of our exports and imports. In 1879 foreign 
vessels took $911,000,000, and American vessels only $272,- 
000,000. The greaterpart of our merchant marine is now en- 
gaged in the coasting trade, while its aggregate tonnage is 
more than a million tons less than it was twenty-five years 
ago. 

The great question is, How are we to recover our com- 
mercial standing among commercial nations? At this writ- 
ing but one session of the convention has been held. The 
problems which the delegates have in hand are of national 
magnitude, and of the most far-reaching importance. It is 
devoutly to be hoped that whatever decision they may arrive 
at may be such as will hasten the restoration of our mercan- 
tile marine to the honorable position it held before the war. 
During the past twenty-five years our mechanical industries 
have been pushed to the front rank among those of indus- 
trial nations. The next twenty-five years should see as 
marked an advance toward American commercial suprem- 
acy. 



FIREPROOF FERRYBOATS. 

The repeated demands of the public for the use of fire- 
proof material in building passenger steamers for inland 
navigation seem likely at last to be complied with. A com- 
pany has been formed with a capital of $10,000,000, to build 
excursion steamers for use in the waters around New York. 
They are to be not only indestructible by fire, but also im- 
possible to sink. The use of fireproof material for the 
upper works and water-tight compartments in the hulls 
should be made compulsory in the construction of all new 
steamers carrying passengers on the inland waters of the 
country. In view of the fearful accidents that have hap- 
pened ever since steam navigation became general, it is 
strange that such conditions have not long since been re- 
quired of our shipbuilders; but evidently this greatly-needed 
reform will be brought about by the operation of that much- 
abused doctrine, the "survival of the fittest;" for if the 
public is offered a choice between a floating fire-trap, liable 
to be sunk like an egg shell, and an equally elegant but fire- 
proof and non-sinkable craft, the fire-trap will soon cease 
running for lack of patronage. 

But the excursion steamers are not the only vessels for 
which these reforms are urgently demanded. The ferryboats 
plying in the North and East Rivers, sometimes carrying more 
than a thousand passengers at a trip, are equally important 
subjects for radical treatment. It is true that there have 
been few serious accidents attended with large loss of life on 
these craft; but the possibility, yes, the extreme probability 
of such accidents, cannot fail to strike any one; built of 
light wood, thickly painted, oiled, or varnished, they would 
burn with great rapidity even with little draught; but when 
it is remembered that they are so built as to create the 
strongest kind of a draught throughout their whole length, 
it will be seen that within 20 minutes of an outbreak of a 
fire, there would be nothing left to burn. The greater part 
of the passengers would be burned or drowned, and there 
would be only a small number saved under favorable con- 
ditions; but if, for example, the fire started while the boat 
was in a pack of heavy ice midway in the river, there would 
be hardly a score escape alive. Such an accident happened 
on a Philadelphia and Camden ferryboat several years ago, 
but by great good luck the fire broke out on an early trip in 
the morning, when very few persons were on board, so that 
the loss of life was small. 

Even a false alarm of fire would cause many deaths, since 
the panic that would result on board a ferryboat of the pre- 
sent style would drive a large number overboard. Some 
would voluntarily spring into the water to escape death by 
burning, while others would be forced over the side in the 
struggle of those in the center to get out. 

All these dangers would be avoided if every passenger 
knew that the boat could neither burn nor sink; under such 
circumstances the cry of "fire" would produce no panic, 
and even in the most serious collision the passengers would 
know that there was no danger after the first shock. For 
these reasons it is evident that the proposed reforms in ex- 
cursion steamers should be hastened into effect upon the 
lines of ferryboats also. But it is here that they will be 
slowest to make their way. The ferry routes are monopo- 
lies; their proprietors fear no competition such as threatens 
the owners of excursion steamers; they have large amounts 
invested in their present craft, and they will not voluntarily 
abandon these boats and go to great expense for others 
unless compelled to do so. If resort be had to Congress or 
the State Legislature to compel the needed change by 
statute, the companies have both money and influence 
enough to delay long, if not wholly to prevent, the passage 
of the requisite laws; consequently they can be reached 
only through their pockets or through the influence of an 
overwhelming public opinion. As before stated, they are 
independent of competition, and therefore it is difficult to 



touch their pockets; hence public opinion alone is likely to 
bring about the desired change. Now, if they are called 
upon to abandon their" present boats and build others of far 
more expensive types, they will stand a great deal of pres- 
sure from that indefinable force known as public opinion 
before they will yield — the great loss and expense involved 
will have the greater weight; but if any one can devise a 
plan by which their present fleet of steamers can be ren- 
dered fireproof and non sinkable for a moderate outlay, 
there is little reason to doubt that they would be apt to re- 
gard such an improvement favorably. For example, the 
light woodwork of these boats has one advantage over iron ; 
it will float if detached from the hull containing the boilers, 
engine, etc. Hence, if it can be rendered fireproof, the 
problem is solved at once. All that will be necessary will 
be to have all that portion containing the cabins, roadways, 
etc., detached from the hull, so that, no matter what, might 
happen, the most important portion would readily float with 
all the passengers. Panics could be averted by numerous 
signs: " This boat can neither burn nor sink." The hull of 
the ferryboat should extend to the guards, which should 
project, as at present, beyond the upper works. These 
latter could be removed, made fireproof, and replaced at no 
great cost. The upper portion should then be built upon a 
heavy flooring, which should be wholly detached from the 
hull. To prevent displacement of one upon the other, ver- 
tical bolts should be used which would keep the two parts 
in position, but offer no resistance to as eparation on account 
of a downward strain. The shafts, wheels, and walking- 
beam should be so arranged as not to have any connection 
whatever with the upper works, and in case anything should 
happen to cause the hull to sink, it would go to the bottom, 
and leave the great box containing the passengers floating 
on the surface. 

The inventor who can render wood fireproof without seri- 
ously impairing its buoyancy, will have not only the ferry- 
boats, but the whole fleet of wooden passenger steamers, to 
remodel. If the new company successfully carries out its 
present programme, the old craft must conform to the new 
condition of absolute safety or go out of business. There is 
no more profitable field open for an inventor than a solution 
of the problem : How can a wooden steamer be rendered 
fireproof and non-sinkable at the least cost ? 
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DESIGNS PRODUCED BY CRYSTALLIZATION. 

A French inventor noticed the manner in which watery 
vapor in a warm room congeals against the glass during 
frosty weather and forms needle-like crystals, interlacing 
one another like the threads of a tissue. This observa- 
tion gave him the idea of producing designs for textile 
fabrics by crystallizing various salt solutions on a sheet 
of clay. He first tried the sulphates of copper, zinc, 
iron, alumina, and magnesia. He covered five clean 
glass plates, each with the solution of one of these salts, 
placed them in a horizontal position, and allowed them 
to crystallize slowly by evaporation. He found further that 
the crystal form became more suited for his purpose when 
he added albumen, gum, starch, or gelatine to the solution, 
while at the same time the crystals became more resistant. 
He found also that different temperatures influenced the 
forms of the crystals, and that he could produce fantastic 
trees, flowers, stars, arabesques, roots, and even insects of 
interesting design. He went through many experiments, 
and ended by making the figures obtained permanent by 
electrotyping, for which purpose he caused the solutions to 
crystallize upon strong plates of copper or German silver. 
A clean sheet of lead, placed on the finished crystallization, 
gave, by hydraulic pressure, a metallic counterpart of the 
same. Or he used sheets of softened gutta percha, which 
received the impression and could be used in making a cop- 
per deposit in the electric bath. 

The great problem, however, was to produce a continu- 
ous design which would fit around the rollers with which 
the patterns are printed on woven fabrics. The de- 
tached productions of the crystallization on his plates did 
not satisfy this condition. He substituted, therefore, in 
place of his flat plates, metallic cylinders similar to those 
used for producing the rollers for calico printing. By slowly 
turning them around their axis, while the solution on their 
surface evaporated, he obtained a design which satisfied the 
wants of the printer and the weaverfor a continuous design 
without break in the whole length of the cloth. 

There are, however, some objections left. The crystalliza- 
tion is capricious and not sufficiently even and uniform, 
often leaving blanks which are larger than are agreeable to 
the purchaser of the fabric; but this may be overcome by 
experience and precaution. Another objection, however, 
appears impossible to correct. The two sides of the patterns 
do not match when different widths are joined at the selvedge 
of the cloth. It is argued that this is of minor importance, 
as generally dressmakers and tailors pay no attention to it. 



Jacob Boll. 

Prof. Jacob Boll, of Dallas, Texas, died September 29, 
while engaged in scientific exploration in Wilbarge County, 
of that State. Prof. Boll was a Swiss naturalist and geolo- 
gist, a favorite pupil of Agassiz, and a man of distinguished 
scientific reputation. His name is honored in the Harvard 
Academy of Science, in Philadelphia, Paris, Geneva, Berlin, 
Zurich, and other seats of learning in Europe. In Texas, in 
the absence of a State geologist, for six years past his labors 
have been of great value toscience and to the State. 
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HINTS TO THE YOUNG STEAM FITTEK. 

BY WILLIAM J. BALDWIN. 
DOTING BY STEAM. 

Three fourths of all the manufacturing businesses outside 
of the metal trades, and many of them, use heat for drying 
purposes; and as various as are the businesses so also are the 
modes of drying, often the result of years of experiment. 

No manufacturer of wooden articles can get along without 
a drying kiln. The laundry man or woman, the dyer, the 
hatter, the tobacconist, the piano and organ maker, the dried 
fruit manufacturer, the japanner, the tanner, all must have a 
means of drying faster and more conveniently than can be 
had by exposure out-of ■doors. 

Usually steam is used in drying rooms and drying kilns 
because of its cleanliness, its even distribution, its safety 
from fire, its easy and quick management, and the cheap- 
ness of its maintenance. 

The higher the temperature of a drying room the cheaper 
can the articles be dried. This may not appear plain atfirst 
to those who have studied the laws of equivalents, but never- 
theless it is so, being caused by local conditions, which al- 
ways prevent the utilization of all the heat. Thus, the greater 
the difference in temperature and the slower the movement of 



diant heat that is thrown off, and giving a thoroughly uni- 
form heat throughout the room. A A' are headers (often 
called manifolds), usually made of extra heavy pipe, to admit 
of tapping and threading, instead of using T's, the cost of 
the heavy pipe and the drilling and tapping being very much 
less as well as better and straighter than a header composed 
of many short pieces of large pipe and the necessary T's. 
(These remarks apply to all large coils.) 

B B are the spring pieces, threaded right and left handed; 
C C, the leaves or sections of the coil ; and D D, the coil stands. 
The stands are always in pairs, to admit of giving the neces- 
sary division and inclination to the pipes, and when viewed 
through the holes look like Pig. 2. The dotted lines are the 
centers of imaginary pipes to show the pitch. When coils 
are very wide in the direction of the length of the headers it 
is well to keep the coil stand 2 or 3 feet from the header at 
that end, to prevent the expansion from pulling the screws 
from the floor. 

The distance between the holes in the standing coil header 
is usually about 12 inches, or as wide as the clothes-horses 
are from center to center. 

The usual way to build these coils is to start, at the bottom 
header, A', Fig. 1, and to put each leaf, C, together contiuu- 



leaf should not exceed 40 feet under a back pressure of 2 
pounds at the engine. 

For exhaust Steam the upper header should be large, 3 
inches for 12 leaves of 40 feet each, or about 500 feet in the 
coil, giving good results, to be increased in proportion to the 
increase in leaves, a 4 inch pipe header being enough for a 
coil of from 900 to 1,000 feet, composed of leaves of 40 feet 
each. 

Unless the exhaust steam is carried a long distance hori- 
zontally, 50 feet or more, the pipe leading to the header may 
be one or two sizes smaller than the header, provided it is 
large enough for the engine. 

With steam of high tension, small pipe headers with T 
fittings may be used; but where the pressure is variable, a 
large header insures an equal distribution of steam to all the 
leaves. 

Sometimes gridiron or floor coils are used on account of 
being cheaper, but the same amount of pipe in this form 
will not dry clothes as fast as the standing section coil. 

Figs. 4 and 5 show gridiron coils of easy construction, 
a a being the manifolds or headers, b b right and left elbows, 
c c coil pipes right handed, and d d right and left handed 
spring pieces. 




ARRANGEMENT OF PIPES FOR DRYING BY STEAM. 



the air compatible with the amount of moisture to be carried 
off, the better the result in the laundry or dry kiln, or any 
place where rapid drying only is the object. 

In no other place is the power of radiant heat (direct radia- 
tion) more manifest than in the drying room, and more fail- 
ures can be traced to placing coils under skeleton floors, or 
flat on the floor, than any other clause, except, perhaps, an 
ignorance of the principles of piping, which so many con- 
sider can be done by any one who wears a pair of greasy 
overalls. 

I have proved in many cases that the same amount of 
pipe or plate surface, distributed around and between the 
materials to be dried, will do the work in half the time it 
takes the heated air from an indirect coil to do it. This is 
no mistake; and further, wooden blocks can be dried lighter 
(proving there is more water driven off) by direct radiation 
than by indirect radiation, the times and temperatures being 
the same. 

According to the above it is plain that in the construction 
of drying houses for most purposes the heating surfaces 
should be so placed and distributed that the direct heit rays 
from the iron could fall uninterrupted on the greatest surface 
possible of the materials to be dried. 

Fig. 1 shows a perspective of a good arrangement of a 
directradiation laundry drying room coil, utilizing all the ra- 



ously, working upward until you reach the elbow, E; then, 
when all the leaves are so far constructed, with all the elbows 
looking up, with their left-handed thread uppermost, count in 
and mark the right and left handed spring pieces, B, then 
apply the upper header, A, and screw the whole upas nearly 
alike as possible. 

Do not be persuaded to do away with the spring pieces 
and the elbows through economy, so as to connect the upper 
headers straight, as in a box coil; if you do you will have 
trouble should you want to take down a single leaf for re- 
pairs. 

Fig. 3 shows sectional perspective view through a laundry 
drying room, a being the coil, b the clothes horse, e the sus- 
pended rail from which the horses hang, d fresh air inlet 
duct, e its damper or regulator, / ventilator with regulator, 
usually governed by a cord and bell crank, and drawn back 
by a spring ; and g the space into which the horses are drawn, 
which of necessity must be as long as the horses. 

This style of drying room gives the direct radiation of 
both sides of the leaf of the coil to the fabrics to be dried, 
and also exposes both sides of a fabric to the direct radiation 
of a section or leaf. 

For high pressure steam 1 inch pipe is generally used in 
the coil; but if exhaust steam is to be used the pipes should 
be no smaller than lj4 inch, and the total length of any one 



In Fig. 4 the pitch of the pipes and- headers are in the di- 
rection of the arrows. 

These coils are often used in lumber dry kilns, but the 
same amount of pipe arranged around the walls in miter or 
wall coils will give much the better result, and will not be a 
receptacle for dirt, as a floor coil is, which must have a skele- 
ton floor over it to walk over and pile the lumber on. 

In large dry kilns on the direct radiation principle, where 
pipe enough cannot be put on the walls, and for the better 
distribution of the heat, rows of stancheons should be put 
up to hang the coils on, in such a manner as not to interfere 
with the gangways. 

The tobacconist prefers to dry without artificial heat, in 
a temperature of about 60°, with a rapid change of air 
through the windows. This appears to give dryness with- 
out brittleness, but at night and in damp weather they must 
close the windows, and to get their stock out in time recourse 
must be had to steam coils. 

In experimenting for a well known tobacco manufacturer 
in fine cut, I found that radiators or box coils placed in the 
middle of the rooms gave the best result. Wall coils under 
the windows made the room warm, but did not dry quick, 
and the tobacco felt wet when brought into a cold room 
and allowed to remain for a short time. A strong ventila- 
tion with a temperature of 80° made it too crisp; but the 
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box coils placed in the middle of the rooms, with a tempera- 
ture of 65°, with a small ventilation, with the currents of 
air in the room up at the center and down at the windows 
(contrary to the general principle of warming for comfort) 
gave a result which was declared good. 

In piano-case manufactories, and where specialties in glued 
and veneered furniture of the best quality are made, the 
workmen are generally supplied with a drying cabinet of a 
size suitable to the pieces to be done, in which the work is 
heated before the glue is applied, and into which it is again 
placed to properly dry. 

These cabinets are usually rectangular boxes, with holes 
in the bottom and top, to allow the air from the room to 
circulate through them so as to carry off the 
moisture. Their steam coils are usually of the 
gridiron pattern, fiat on the bottom of the box, 
with the valves on the outside. Sometimes they 
are heated indirectly with the warmed air con- 
veyed in tin pipes from a large coil placed in 
some favorable position. 

Some manufacturers claim the quicker the 
work can be dried after gluing the better it will 
be. 

It is not profitable to dry by forcing air, as 
with a fan or blower, in connection with a steam 
coil. 

High pressure steam should be used in connec- 
tion with a blower. 

A temperature of 130° is considered good, 
and can be easily attained in a drying room. 

The additional quantity of pipe necessary to 
raise the temperature of a drying room from 120° 
to 130°, if added again, will not raise it from 
130° to 140°. 



would be impossible for her to give birth to the child in the 
usual manner. Porrow's method was adopted. 

An incision was made on the median line of the abdomen, 
and the abdominal walls were cut through. The womb was 
removed, an incision made in it to correspond with those in 
the abdominal walls, and the infant released. After that 
the womb was restored to its bed and closed, and the other 
parts brought together. The clothing and all articles in the 
room were subjected to a solution of carbolic acid spray, 
according to Lyster's method, during the operation. The 
pulse of the woman remained excellent throughout the 
whole of this severe trial, and all her symptoms were favor- 
able. At last reports both mother and child were doing 



APPARATUS FOB COMBINING RECTANGULAR 
VIBRATIONS. 

BT GEORGE M. HOPKINS. 

There are several well known methods of 
combining rectangular vibrations to form the 
beautiful and instructive figures produced by M. 
Lissajous by means of two tuning forks carrying 
small mirrors and vibrating in planes at right 
angles to each other. The engraving shows still 
another method of accomplishing the same thing in a sim- 
ple and inexpensive way ; all the materials needed being a 
box about 24 inches square, two flat springs of wood, X% 
inches wide, y & inch thick, and 24 inches long; or two 
springs of metal T ' ¥ inch thick, 1 inch wideband the same 
length. ' These springs are secured to the sides of the box at 
diagonally opposite corners, by stout screws, a block 1 
inch thick and 4 inches long being placed between the end 
of the spring and the box, to give space for the vibration of 
the spring. 

Upon the free end of each spring, and in the plane of its 
vibration, is cemented a piece of thin cardboard, haying a 
longitudinal slit % inch wide, parallel with the spring to 
which thecard is attached. The slits in the two cards inter- 
sect each other at right angles, forming at their intersection 
a clear aperture y & inch square. The two cards are placed 
as near each other as possible without touching. One of the 
springs carries an adjustable weight, the use of which is to 
change the period of the vibration of the spring by placing 
it in different positions. The weight is shown in the engrav- 
ing on the horizontal spring, but it may be shifted to the 
vertical spring when a slow vibration is required. 

If the two springs are set in motion by snapping them 
simultaneously with the thumb and finger, the square aper 
ture formed by the intersection of the slits in the two cards 
will move so rapidly as to appear like a band of light, i. «., 
supposing the operator to be looking through the aperture 
toward the light. If the two springs vibrate in unison the 
band will either be perfectly straight, bisecting the angle 
formed by the two springs, or it will be elliptical or circu- 
lar. By changing the period of the vibration of one of the 
springs so that the periods of the two springs will be to each 
other as 1:2, the band of light will assume the form of the 
figure 8. Make the vibrations as 2: 3, and the figure repre- 
senting the fifth will be formed, and so on throughout the 
whole range of compound vibrations. 

To project these figures on a screen all that is required is 
to place a lamp at one side of the slitted cards, and a mag- 
nifying glass of about six inches focus on the other side, as 
indicated in the engraving. An easy way to hold the mag- 
nifying glass in position is to place the handle in a hole in a 
board, the latter resting on the top of the box. This rude 
device admits of moving the lens forward or backward, and 
to the right or left, as may be required. 

Arranged in this manner the figures may be made to oc- 
cupy an area of 12 to 16 inches square on the screen. The 
same method applied to a lantern slide produces figures of 
any required size. Of course the construction of the appa- 
ratus is materially different in this case, and the workman- 
ship necessarily finer. 

If continuous action is desired electro magnets may be 
applied as in the electrical diapason described by me in this 
journal some months since. 

■ m i m i m — 

A Caesarean Operation. 

Twelve Philadelphia physicians lately assisted at the de- 
livery of Mrs. William Burnell, by csesarean operation. The 
mother is a dwarf , thirty -two years old, and forty-two inches 
high. Owing to a peculiar deformity it was seen that it 




tomatic and only requires to be supplied with empty sacks. 
The inventor informs us that actual use has proven that 
this meter is accurate and reliable and a great saver of 
labor. 

In the engraving, Pig. 1 is a perspective view of the grain 
meter ; Pig. 2 is a detail view of the locking mechanism ; 
and Pig. 3 shows the valve at the bottom of the measur- 
ing box. 

The box, A, is of quadrantal form, made convex at its 
lower end, and fitted to a concave valve, B, which is concen- 
tric with the pivot, C, upon which the box, A, oscillates. 
To the side of the box next its support are attached two 
jointed locking braces, D, which alternately lock the box in 
one or the other of its positions, and across the 
top of the box above the central partition which 
divides the box into two equal compartments, 
there is a wicket, E, whose pivot is extended be- 
yond the side of the box and provided with two 
equal and opposite arms, a a, which are capable 
of touching the joints of the braces, D, and of 
unlocking them, so that the measuring box may 
swing and discharge one of the compartments, 
while the other is brought under the shute to be 
filled. The wicket, E, is operated by the pres- 
sure of grain when the compartment of the meas- 
uring box becomes filled. It will be noticed that 
the valve, B, having an opening of the same size 
as the opening of one of the compartments, only 
one side of the measuring box can be discharged 
at a time. Two strokers are attached to the 
standard supporting the measuring box, and 
brush the surplus grain from one compartment 
of the box, A, to the other. The speed with 
which the apparatus operates is controlled en- 
tirely by the quantity of grain Sowing from the 
thrasher. 

This useful invention was recently patented 
by Mr. George W. Barnard, of Economy, Wayne 
county, Ind. 
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well. Both would have died except for the heroic treat- 
ment adopted. 



subject. 



NEW GRAIN METER. 

The grain meter shown in the engraving is designed to be 
used chiefly on thrashing machines, and can be readily at- 
tached to any separator, requiring no extra devices, except 
an elevator to carry the grain to it from the grain shute. 
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The Color Blind Scare. 

Connecticut is, we believe, the first State to 
pass a law prescribing certain regulations to be 
observed by railroad companies in regard to this 
If all the other States should follow suit, and each 
of them enact a law as crude, vexatious, unjust, and annoy- 
ing as this pioneer specimen, the skilled ophthalmic experts 
all over the land may safely count upon having a good time, 
however it may be with locomotive engineers and others 
who have rendered long and acceptable service upon our 
best managed roads. There is sure to be blundering, short- 
sighted work, when legislators who have no practical and 
scarcely any theoretical knowledge of railroad operation, 
undertake to remedy supposed defects in the system which 
in some unaccountable way have escaped the notice of the 
shrewdest and most capable managers: and the liability to 
blunder is none the less when the mercenary greed of a 
selected corps of professional experts is to be satiated at the 
rate of two dollars a head for the great army of railway em- 
ployes whose duties require them to have anything to do 
with the form and code of signals. And so the companies 
must be taken in hand, and reliable and long-tried engi- 
neers, who have never had an accident on the road, driven 
from service because they can't read letters three-eighths of 
an inch long at a distance of 25 feet, or sort colored worsteds 
in a scientific manner, or see red and green precisely as some 
other people do, although they are able to discriminate just 
as sharply between the two, and be as little liable to con- 
found or mistake one for the other. The logic of facts 
shows conclusively that the danger from color blindness, 
about which such a hue and cry has been raised, is greatly 
exaggerated, and that in no single one of the many careful 
I and searching investigations that have been made in the past 
I history of railroads, has the cause of an accident been traced 
to color blindness, nor has this particular cause even been 
suggested or suspected, so far as we have been able to ascer- 
tain from the record. — National Car Builder. 
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BARNARD'S GRAIN METER. 

The weight of the grain does the work of measuring by sim- 
ply oscillating the measuring box on its pivot. It will be 
seen that none of the power applied to the thrashing ma- 
chine is consumed by the grain meter, which is entirely au- 



The Voice. 

Dr. Ward, of New York, says on this subject, of the many 
agents which have more or less influence on the voice, the 
four principal are climate, dress, diet, and exercise. Change 
of climate may cause some slight deleterious effect on the 
larynx, but this influence is greatly overestimated. The 
present fashionable style of dress is decidedly unhealthy. 
The chest and abdomen are unnaturally confined, the lungs 
and other organs acting abnormally. All clothing should be 
loosely attached to the body, and the dress worn high. 
Avoid as much as possible appearing in full dress. The 
throat should not be wrapped in comforters, boas, etc. 
Chest protectors should not be worn, and the feet should be 
guarded against wet. The diet of the singer should be 
bland as well as nutritious. Of the different kinds of meat, 
venison, poultry, roast beef, and lamb are the easiest to di- 
gest, and due proportion of fat should be taken as a heat- 
supplying principle to the body. Cooked vegetables, unless 
too highly seasoned, are easily digested. Salads, cut cab- 
bage, cucumbers, etc., should be avoided. Pastry should 
be invariably discarded. Dinner at noon, followed by a 
light tea at nightfall, is a rule which, if rigidly adhered to, 
will be a safeguard against all ordinary attacks of indiges. 
tion. In order that the act of singing be properly per- 
formed, it is absolutely necessary that the stomach be nearly 
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empty. Alcoholic beverages should not on any consider- 
ation be indulged in by vocal artists. 

For the full development and preservation of the vocal 
cords several rules must be observed. The exercises must 
be regularly and systematically practiced ; they must always 
be within the register; they should never be pushed to the 
point of fatigue; they should never be made use of when 
the vocal organs are attacked with cold, no matter how 
slight. Always practice standing upright, so as to allow of 
full play of the lungs and accessory vocal organs. Bodily 
exercise is especially beneficial to the singer. In short, 
learning to sing is learning to be healthy. — The Monthly 
Magazine. 



Ice at High Temperatures. 

Prof. Thomas Carnelley writes as follows to the Chemical 
News : 

Numerous experiments which I have made during the 
last few weeks on the boiling points of substances under low 
pressures, the details of which will shortly be published, 
have led to the following conclusions in reference to the con- 
ditions necessary for the existence of any substance in the 
liquid state. These are two in number, viz. : 

1. In order to convey a gas into a liquid the temperature 
must be below a certain point (termed by Andrews the critical 
temperature of the substance), otherwise no amount of press- 
ure is capable of liquefying the gas. 

2. In order to convert a solid into a liquid the pressure 
must be above a certain point, which I propose to call the 
critical pressure of the substance, otherwise no amount of 
heat will melt the substance. 

If the second of the above conditions be true, it follows 
that if the necessary temperature be attained, the liquefaction 
of the substance depends solely on the superincumbent press- 
ure; so that if by any means we can keep the pressure on 
the substance below its critical pressure, no amount of heat 
will liquefy it, for in this case the solid substance passes, di- 
rectly into the state of gas, or, in other words, it sublimes 
without previous melting. 

Having come to this conclusion, it was easily foreseen that 
if these ideas were correct it would be possible to have solid 
ice at temperatures far above the ordinary melting point. After 
several unsuccessful attempts I was so fortunate as to attain 
the most perfect success, and have obtained solid ice at tem- 
peratures so high that it was impossible to touch it without 
burning one's self. This result has been obtained many times 
and with the greatest ease, and not only so, but on once oc- 
casion a small quantity of water was frozen in a glass vessel 
which was so hot that it could not be touched by the hand 
without burning it. I have had ice for a considerable length 
of time at temperatures far above the ordinary boiling point, 
and even then it only sublimed away without any previous 
melting. These results were obtained by maintaining the 
superincumbent pressure below 4 6 mm. of mercury, i. e., 
the tension of aqueous vapor at the freezing point of water. 
Other substances also exhibit these same phenomena, the 
most notable of which is mercuric chloride, for which latter 
the pressure need only be reduced to about 420 mm. On 
letting in the pressure the substance at once liquefies. 

< ■ i i i ■ 

On tbe Absolute Invisibility of Atoms and 
Molecules.* 

BY PROP. A. B. DOLBEAR. 

Maxwell gives the diameter of an atom of hydrogen to be 
such that two millions of them in a row would measure a 
millimeter,but under ordinary physical conditions most atoms 
are combined with other atoms to form molecules, and such 
combinations are of all degrees of complexity; thus, a mole- 
cule of water contains three atoms, a molecule of alum about 
one hundred, while a molecule of albumen, according to 
Mulder, contains nine hundred atoms, and there is no reason 
to suppose albumen to be the most complex of all molecule 
compounds. When atoms are thus combined it is fair to 
assume that they are arranged in the three dimensions of 
space, and that the diameter of the molecule will be approxi- 
mately as the cube root of the number of atoms it contains, 
so that a molecule of alum will be equal to 
4 64 1 
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and a molecule containing a thousand atoms will have a di- 
ameter of. ssoVW = ittoW mm - Now, a good microscope 
will enable a skilled observer to identify an object so small 
as the jjfjfif mm. Beale, in his works on the microscope, 
pictures some fungi as minute as that, and Nobert's test 
bands and the markings upon the Amphiplura pellucida,which 
are of about the same degree of fineness, are easily resolved 
by good lenses. If thus the efficiency of the microscope 
could be increased fifty times ( a %°i? a = 50) it would be suf- 
ficient to enable one to see a molecule of albumen, or if its 
power could be increased one hundred and seven times it 
would enable one to see a molecule of alum. 

Now, Helmholtz has pointed out the probability that inter- 
ference will limit the visibility of small objects; but suppose 
that there should be no difficulty from that source, there are 
two other conditions which will absolutely prevent us from 
ever seeing the molecule. 

1st. Their motions. A free gaseous molecule of hydrogen 
at the temperature of 0° C, and a pressure of 760 mm. mer- 
cury, has a free path about x^^ mm. in length, its velocity 
in this free path being 1,860 m. per second, or more than a 
mile, while its direction of movement is changed millions 



of times per second. Inasmuch as only a glimpse of an ob- 
ject moving no faster than one millimeter per second can be 
had, for the movements are magnified as well as the object 
itself, it will be at once seen that a free gaseous molecule 
can never be seen, not even glimpsed. But suppose such a 
molecule could be caught and held in the field so it should 
have no free path. It still has a vibratory motion which con 
stitutes its temperature. The vibratory movement is meas- 
ured by the number of undulations it sets up in the ether 
per second, and will average five thousand millions of mil- 
lions, a motion which would make the space occupied by 
the molecule visibly transparent, that is, it could not be seen. 
This is true for liquids and solids. Mr. D. N. Hodges finds 
the path of a molecule of water at its surface to be '0000024 
mm., and though it is still much less in a solid it must still 
be much too great for observation. 

2d. They are transparent. The rays of the sun stream 
through the atmosphere, and the latter is not perceptibly 
heated by them as it would be if absorption took place in it. 
The air is heated by conduction and contact with the earth, 
which has absorbed and transformed the energy of the rays. 
When selective absorption takes place the number of rays 
absorbed is small when compared with the whole number 
presented, so that practically the separate molecules would 
be too transparent to be seen, though their magnitude and 
motions were not absolute hinderances. 



* Kead before the American Association. 



Lightning Strokes. 

The fatalities from lightning are very much greater in 
number and extent than is generally supposed. In Euro- 
pean Russia alone the deaths for five years — 1870-74 — were 
1,452 men and 818 women. No fewer than 4,092 fires are 
here also officially reported from the same cause during this 
period. In Prussia, were the registration of the causes of 
death is exceptionally careful, 1,004 persons were reported 
as killed by lightning in the nine years from 1869 to 1877. 
If we may trust the report of our Registrar-General this 
country is more fortunate in this regard, for during the same 
period only 194 such deaths are registered for England and 
Wales; but our returns are admittedly incomplete. 

In Austria — from 1870 to 1877 (eight years) — lightning oc- 
casioned upward of 40,000 fires, and destroyed more than 
1,700 lives. In Switzerland the returns seem curiously vari 
able. For example, in 1868 only three such deaths are re- 
ported; while in 1877 we find as many as thirty. Of the 
deaths by lightning in France, M. Boudin some years ago 
collected statistics, which showed that during the thirty 
years, beginning in 1834 and ending in 1863, as many as 
2,038 people were struck dead by lightning in that country. 
During the last ten years of this period the deaths amounted 
to 880, and of these only 243 were women. Nothing, indeed, 
is more striking in these statistics than the uniform pre- 
ponderance in the numbers of the male over those of the fe- 
male sex, With the exception of Sweden— where, for some 
reason not explained, and not easily to be imagined, this pre- 
ponderance is not so observable — there seem to be generally 
about two men killed to one woman. The traveler who ac- 
counted for the immunity of the Swedish women by their 
comparative " lack of personal attractions " was as ungallant, 
and we believe, moreover, as incorrect in his fact as he was 
certainly wanting in the decorum that forbids jesting on se- 
rious subjects. The country seems invariably to suffer more 
than the town; the village more than the great city. 

Public buildings fare, it seems, little better than private 
houses, though a century and a quarter has elapsed since 
Franklin's famous experiment with the kite demonstrated 
the possibility of controlling the electric fluid, and nearly a 
century has passed since the learned, taking interest inlight- 
ning conductors, were divided into hostile factions on the 
famous question of "knobs or points." Mr. Anderson esti- 
mates that at least one-half, and perhaps two-thirds of the 
public buildings, including the churches and chapels, of 
Great Britain and Ireland, are without any protection against 
lightning; while it is believed that not five out of a thousand 
private houses are fitted with conductors. St. Paul's was 
among the first buildings in Europe to be protected, Benja- 
min Franklin's " lightning rods "having been first setup 
over Sir Christopher Wren's dome in 1768. — London News. 



On Sound as a Nuisance. 

For a long time it has been well known to the medical 
profession that in various critical states of the human sys- 
tem absolute silence, or the nearest possible approach to it, 
is not the least important condition to be secured. Accord- 
ingly muffled knockers, streets covered with straw or spent 
tan, atid attendants moving about with noiseless step, are 
universally recognized as the signs and the requirements of 
severe disease. But the truth that noise is a contributor to 
the wear and tear of modern city life has scarcely yet been 
realized by the faculty, not to speak of the outside public. 
Consequently, while a zealous war is being urged against 
other anti-sanitary agencies, no general attempts for the 
abolition of superfluous noise have yet been made. We can- 
not, perhaps, give anything approaching to a scientific ex- 
planation why sound in excess should have an injurious 
effect upon our nervous system. Prof. Berthelot has re- 
cently shown, by a careful series of experiments, that 
sound waves do not, like thermic and luminous vibrations, 
set up chemical changes in bodies submitted to their influ- 
ence; but our inability to give an account of the fact does 
not affect its existence. We feel that noise is distressing, 
exhaustive. The strongest man after days spent amidst 
noise and clatter, longs for relief, though he may not know 



from what. It may even be suggested that the comparative 
silence of the seaside, the country, or the mountains, is the 
main charm of our summer and autumn holidays, and con- 
tributes much more than does ozone to restore a healthy 
tone to the brains of our wearied men of business. Indeed, 
if we consider, we shall find that this is the most unnatural 
feature of modern life. In our cities and commercial towns 
the ear is never at rest, and is continually conveying to the 
brain impressions rarely pleasant, still more rarely useful or 
instructive, but always perturbing, always savoring of un- 
rest. In addition to the indistinct but never-ceasing sea of 
sound made up of the rolling of vehicles, the hum of voices, 
and the clatter of feet, there are the more positively annoy- 
ing and distracting elements, such as German bands, organ 
grinders, church bells, railway whistles, and the like. In 
simpler and more primitive times, and to some extent even 
yet in the country, the normal condition of things is silence, 
and the auditory nerves are only occasionally excited. It is 
scarcely to be expected that such a change can be under- 
gone without unpleasant consequences. 

The question has been raised, why should some noises in- 
terfere with brain work by day and disturb our rest at night 
so much more than others? A strange explanation has been 
proposed. We are told that sounds made incidentally and 
unintentionally — such as the rolling of wheels, the clatter of 
machinery (except very close at hand), the sound of foot- 
steps, and, in short, all noises not made for the sake of noise 
—distress us little. We may become as completely habitu- 
ated to them as to the sound of the wind, the rustling of 
trees, or the murmur of a river. -On the other hand, all 
sounds into which human or animal will enters as a neces- 
sary element are in the highest degree distressing. Thus it 
is, to any ordinary man, impossible to become habituated to 
the screaming of a child, the barking and yelping of dogs, 
the strains of a piano, a harmonium, or a fiddle on the other 
side of a thin party-wall, or the clangor of bells. These 
noises, the more frequently we hear them, seem to grow 
more irritating and thought-dispelling. 

But while admitting a very wide distinction between these 
two classes of sounds, we must pause before ascribing these 
differences to the intervention or non-intervention of will. 
We shall find certain very obvious distinctions between the 
two kinds of sound. The promiscuous din of movement, 
voice, and traffic, even in the busiest city, has in it nothing 
sharp or accentuated; it forms a continuous whole, in which 
each individual - variation is averaged and toned down. The 
distressing sounds, on the other hand, are of ten shrill, abrupt, 
distinctly accentuated and discrete rather than continuous. 
Take, for instance, the ringing of bells: it is monotonous in 
the extreme, but it recurs at regular intervals. Hence its 
action upon the brain is intensified, just as in the march of 
troops over a suspension bridge each step increases the vi- 
bration. The pain to the listener is the greater because he 
knows that the shock will come, and awaits it. Very similar 
is the case with another gratuitous noise, the barking of 
dogs. Each bark, be it acute or grave, is in the highest de- 
gree abrupt, sharply marked, or staccato, as we believe a mu- 
sician would term it. Though the intervals are less regu- 
larly marked than in the case of church bells, we still have 
a prolonged series of distinct shocks communicated to the 
brain. Well might Goethe say, 

" Vor allem 
1st das Hundegebell mir verhasst; 
Klaffend zerreisst es das Ohr." 

All the othermoredistressingkindsof noise possess thecharac- 
ters of shrillness, loudness, and of recurrent beats or blasts. 

As an instance of an undesigned, unintentional noise 
being distressing to those within ear-shot, we may mention 
the dripping of water. A single drop, whether penetrating 
through a defective roof, falling from the arch of a cavern, 
or issuing from a leaky pipe, and repeated at regular inter- 
vals, is as annoying as the tolling of a bell, the barking of a 
dog, or the short, sharp screams of a fretful infant. The 
only difference is that the noise is not heard as far. We 
may hence dismiss the " will " theory, and refer the effects of 
noises of this class to regularity, accentuation, and sharpness. 

It is particularly unfortunate that the multiplication of 
sound should accompany, almost hand in hand, that increase 
of nervous irritability and^that tendency to cerebral disease 
which rank among the saddest features of modern life. A 
people worn out with overwork, worry, and competitive 
examinations might at least be spared all unnecessary noise. 
Many persons cannot or will not understand how necessary 
silence is to the thinker. A friend of the writer's, engaged 
in investigating certain very abstruse questions in physics, 
is often compelled to throw aside his work when an organ 
grinder enters the street, and suffers with acute pain in the 
head if he attempts to go on with his researches. 

We should therefore propose, as measures of sanitary re- 
form, the absolute prohibition of street music, which is 
more rampant in London than in any other capital in 
Europe. The present law, which throws upon the sufferer 
the burden of moving in the matter, is a mere mockery. 
Another necessary point is the abolition of church bells. In 
these days of innumerable clocks and watches every one can 
tell when it. is the time for divine service without an entire 
neighborhood being disturbed for some twenty minutes at a 
time. Nonconformist places of worship collect their con- 
gregations without this nuisance. Further, all dogs con- 
victed of persistent barking should be disestablished. And 
lastly, harmoniums, American organs, and wind instru- 
ments in general should be prohibited, except in detached 
houses. — Journal of Science. 
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THE WOOL SORTER'S DISEASE. 

The danger which lurks in the dust and dirt of old rags, 
and especially hair and wool, is, during their manipulation 
preparatory to being transformed into paper, felt, or cloth, 
a very serious matter for the workmen employed. The 
exceedingly unclean condition in which the bales of rags 
and hair are received in the. factories necessitates their being 
first cleaned and sorted by hand, and this operation is often 
fraught with the gravest consequences, scattering sometimes 
the seeds of loathsome and fatal diseases. The sorting 
room is provided with tables, at each of which is a worker, 
usually a woman; at her side is an open bale, from which 
she chooses a handful at a time and deposits on the table; 
this liberates a great deal of dust. In many cases the dust 
contains the germs of the horrible disease called "anthrax," 
"malignant pustule," "charbon," and "Siberian plague." 
These germs possess singular vitality and virulence, devel- 
oping in the human subject the loathsome and fatal malady 
called " wool sorter's disease." It is not, however, confined 
to wool, as the germs of the fungoid organism, "Bacillus 
anihracis" are found in every description of hair and wool, 
and most frequently in the Siberian horse manes, which are 
largely imported in England for the manufacture of hair 
cloth. Neither is the disease confined to the sorters; the 
infected dust is mingled with the air and gets outside the 
works, or it is distributed among manure dealers who buy 
the refuse dirt. This has recently been conclusively proved 
by cases in Glasgow, Bradford, and elsewhere. 

Manufacturers in England are therefore contemplating 
the disinfection of all dangerous hair and wools. It 
is proposed to empty the bales in a fanning arrangement, 
burn the coverings, or, soaking them in refuse sulphuric 
acid, changing them into manure by the addition of gyp- 
sum as a drier. The fine dust blown out by the fan is to be 
discharged under the fire bars of a steam boiler, where it 
will be promptly and effectively destroyed. The heavier 
dust falling on the bottom, and now sold for manure making, 
is to fall at once into a lead tank with sulphuric acid and 
treated like the coverings; this dust from hair and wool is 
rich in phosphates and ammonia, and is, therefore, a valuable 
fertilizer, while the acid increases its fertilizing properties 
and utterly destroys any germs present. Carbolic acid is to 
be used for disinfecting the hair, as chloride of lime or 
bleaching powder injures the fiber. 

In order to show the urgency of these precautions we 
recite some of the details of one of the cases lately reported 
in an English medical journal: William Otley, aged 63, 
employed by Mitchel Brothers, Bradford, to prepare mohair 
after it had passed through a washing and scouring pro- 
cess necessary to manufacture it into yarn. He had first a 
small pimple upon his chin; this increasing and making 
him feel unwell, he staid home. A physician was sent for, 
and found swelling of the under jaw setting in. As the pus- 
tule increased rapidly, and constitutional symptoms showed 
themselves, the malignity of the case was soon recognized and 
all hope of staying the disease was lost. Three days later 
the patient died. On the morning of that day the doctor 
took a little blood and serum from the affected part, and, 
submitting it to a microscopic examination, discovered the 
organism known as "Vacellus anihracis," now universally 
recognized among pathologists as the cause of splenetic 
fever in cattle, and that form in which it is identical with 
wool sorter's disease. 

No doubt the pimple on the chin had been innoculated 
by the virus, the development of which caused the man's 
death. After his decease the upper part of his body under- 
went a most rapid decomposition. 



A NEW EIRE APPARATUS. 
The portable standpipe fire extinguishing apparatus, in- 
vented by Abner Greenleaf, of Baltimore, appears to be the 
most meritorious original addition to the armory of firemen 
that has been made for many years. It has been on trial in 
this city during the past year, and on several occasions has 
proved of the highest practical utility. It is made in three 
sections, the lower being mounted permanently on trun- 
nions, while the other two are carried on a side rack. On 
reaching the fire the two upper sections are coupled with 
the first, making a pipe fifty feet long. The pipe is raised 
in a minute by means of a hand wheel at the rear of the 
truck, and quickly connected at the base with the water 
supply. A shorter substitute for the upper section of the 
pipe is carried for use when the fire is so low that the 
nozzle height of thirty-five feet is sufficient. Different 
sized nozzles can be used with both lengths of pipe. The 
apparatus is supported by the truck wheels, and weighs 
6,500 pounds. The great advantage of the tower lies in its 
getting a solid stream of water forty or fifty feet nearer the 
fire by raising the point of delivery. By means of a flex- 
ible pipe at the top of the tower, operated from the ground, 
the stream can be projected in any direction, sweeping an 
entire block if necessary. This contrivance presents a 
marked advantage over self-supporting ladders for several 
reasons. It is not necessary to provide for the weight and 
safety of men aloft. The man on the truck, in comparative 
safety, has full freedom of action, and can be cool enough to 
direct the stream to the points most needing attention. Less 
power is required at the engine to raise the water to the de- 
sired height, the friction of the pipe being less and the 
course more free from bends. The pipe can be put in work- 
ing condition in three minutes after its arrival in front of a 
building on fire; and in several instances in this city it has 
been the means of saving valuable property in which the 



| fire would otherwise have been beyond control. It is in- 
tended eventually to have one portable pipe to each bat- 
talion of the fire service, so located that two or three can 
be brought to bear at any fire. 
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EALL OF A METEORIC STONE. 

It has been doubted by some if ever a meteoric stone has 
been found which had also been seen to fall. It is well 
known that the meteorites in our mineralogical cabinets 
have been picked up in various parts of the world, and it 
is by their chemical composition that they are judged to be 
of cosmical origin. At the other side the observation of 
falling meteors is quite common, but seldom, if ever, has 
the falling body been found, hence the doubt in regard to 
them which exists still in many minds. Any record, there- 
fore, of the observed falling of such a stone and its find- 
ing, while still hot, on the spot where it fell, is of interest. 
Such a record was recently furnished by Mr. W. Emerson 
Mead, of New York, the tenant of whose cottage near 
Schroon Lake makes the following report, dated Septem- 
ber 23: 

"Last night, while it was dark outside, the clouds being 
black and heavy, it became at once light as noonday. I 
jumped to the window, and saw the barn plain as during the 
diiy time, at the same time the house was shaken from cellar 
to garret. I went out of the house to investigate, and found, 
twenty feet from the house, a red-hot stone weighing about 
125 pounds, and having indented 'the soil about six inches, 
and in a direction as if it had come from the northeast. I 
threw kerosene on it, and this burned up at once, so did 
sulphur. The next day it was seen by a number of people, 
and $25 offered for it. It was not sold, however." 

By order of the owner a little house is being built over 
the spot, and the stone left in position for the benefit of 
scientists to study its position and peculiarities. 

— I » i m : • 

Petroleum Abroad. 

The American Mai! predicts a vast increase in the con- 
sumption of petroleum during the next five years. It has 
been forcing its way among the "exclusive races," such as 
the Chinese, the Persians, the Moors, etc. The natural per- 
sistence of those eminently conservative peoples, who wor- 
ship old things and old usages, was considerably strength- 
ened by their fear of kerosene. Both the British and Ameri- 
can consuls in China and Persia now report that the people 
are surmounting their fears and their prejudices and taking 
to the use of petroleum. A late report from our consul at 
Tripoli, of Barbary, states that petroleum is daily becoming 
more popular in that country, and the fears at first enter- 
tained in regard to its explosiveness are gradually disap- 
pearing. It is now used by all the city Arabs, and gradu- 
ally reaching out to the country people. The same is true 
of India. Wherever our petroleum goes, our exporters 
should see that our lamps go with it. They should also re- 
member that, in addition to its utility and superiority as an 
illuminator, its cheapness is its principal recommendation to 
those Eastern millions. _Cheap petroleum and simple, safe, 
and inexpensive lamps should be our motto. 
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Tbe New Comet. 

On every evening since its announcement, interesting ob- 
servations have been made at my observatory of the splendid 
telescopic comet now visible in the western evening sky. 

The comet was discovered in this country at the Ann 
Arbor Observatory on the 13th of September, 1880, in 
B. A. 14 hours 38 minutes, north declination 29 degrees 20 
minutes, and so announced in the papers last Saturday 
morning. On Saturday afternoon, however, a telegram was 
received by me from Europe via Washington, announcing 
its discovery by Hartwig at Strasburg, on the 29th ult., 
one day previous to its discovery in this country, in R. A. 
14 hours 8 minutes, north declination 29 degrees 45 minutes. 
It is a superb telescopic object, and when seen by me on the 
evening of its announcement it was situated about 3}^ 
degrees below Alphecca, or Alpha Corona Borealis. The 
next evening (October 3) it was in the same field of the tele- 
scope with that star, and presented a very fine appearance. 
Last evening — October 4 — it was very close to the star Delta 
Corona Borealis. It is just visible to the naked eye, but it 
is not growing any brighter as was at first hoped, although 
it will doubtless be visible for some time. It has a large 
bright head with a sparkling nucleus, and a faint tail about 
two degrees in length. The head is nearly as bright, in the 
telescope, as the great cluster in Hercules. The tail points 
upwards or away from the sun. It is moving about 3 
degrees daily in an easterly direction, or nearly in a line 
drawn from Alphecca to Altair in the Eagle. It is a beauti- 
ful object, and its scientific value will be very great. By 
following the direction of its motion just given no one will 
have any trouble in finding the comet with quite a small 
telescope, and it will be well worth the search. 

William R. Brooks. 

Red House Observatory, Phelps, N. Y., October 5, 1880. 



DECISIONS RELATING TO PATENTS. 

United States Circuit Court.- Northern District of 

New York. 

ROGERS VS. BEECHER et 0,1. — BIRCH BEER PATENT. 

Wallace, J. : 

1. A patentee is entitled to the presumption of priority 
which his patent affords, and this presumption is only over- 
come by clear and satisfactory proof to the contrary. 

2. The plaintiff is obliged, in order to recover damages, to 
prove affirmatively that the defendants have employed the 
invention patented, and having in this case failed to do so 
satisfactorily, the bill was dismissed. 



United States Circuit Court— Eastern District of 
Pennsylvania. 

HOFFMAN VS. YOUNG. — PATENT SURVEYOR'S TRIPOD. 

Butler, J. : 

1. A mere aggregation of old parts without any new re- 
sult issuing from the united action is not patentable. 

2. Old parts to be patentable must combine in operation 
and by their joint effect produce a new result. They need 
not act simultaneously, but if so arranged that the successive 
action of each contributes to produce the result, which, 
when obtained, is the product of all the parts, viewed as a 
whole, a valid claim for this combination may be sustained. 

3. No rule of universal application has been laid down de- 
fining a patentable combination, but two things are always 
necessary; first, a novel assemblage of parts exhibiting in- 
vention ; second, the co-operation of parts in producing a 
new result. 

4. By the term "co-operation" the courts do not mean 
merely acting together or simultaneously, but united to a 
common end — a unitary result. 



By tbe Commissioner of Patents. 

HUNTLEY et al. VS. SMITH. — PATENT MIDDLINGS PURIFIER. 
— INTERFERENCE. 

Marble, Commissioner: 

1. When the party last in Office does not in his prelimi- 
nary statement allege a conception of the invention in con- 
troversy earlier than the record date of the party first to file 
his application, it does not overcome the prima facie case 
made by the date of application, and judgment on the record 
should be rendered against him. 

2. The mere fact that an earlier application was made by 
the party disclosing the invention in dispute cannot avail to 
give a prima facie date of invention in this proceeding, unless 
there is some reference in the later application which serves 
to connect it with the former. 

3. While the filing of an application does not prove reduc- 
ton to practice, it establishes the fact of invention. 

4. Applications diligently prosecuted evince a faith on the 
part of the inventor in the practicability of the invention 
equal to that which would follow from a reduction of the 
same to practical form, and the latter is not a condition called 
for in the statute. 

5. In casesof longdelayto prosecute theinvention beyond 
mere description, either by applying for a patent or by a re- 
duction to practical form adapted to use, the question of 
abandoned experiment or conception will arise and should 
be considered a factor in the case. 

•*■ « • > •- 

Tbe Electric Telegraph as an Aid to Fishermen. 
From time immemorial the fishermen of the Mediterra- 
nean shores, of Cornwall, and of the Scandinavian coasts, 
have been directed in their work by lookouts stationed upon 
cliffs to discover the approach of the finny schools. Of late 
the enterprising fishermen of Norway have called to their 
aid the electric telegraph, laying down more than twelve 
hundred miles of wire, to bring the fishers into instant com- 
munication with the watchers, and to notify the fish mer- 
chants where to go for supplies. The Norwegian coast 
gives employment to 40,000 fishermen during a large part 
of the year. 



The Wrong Journal Credited. 

An article designating the qualifications incident to "a 
model workman," which appeared in this paper a few 
weeks ago, should have been credited to the American Ma- 
chinist, instead of the publication to which the credit was 
accorded. If publishers would be more punctilious in 
crediting the source from which their articles are derived, 
much annoyance would be saved to the editor and publisher 
entitled to the credit. 



Elevated Railway Truffle. 

The number of passengers carried on all the lines of ele- 
vated railway in New York, the year ending September 18, 
1880, was 60,386,073, divided as follows: 

Third avenue 31,168,686 

Ninth avenue 5,237,541 

Total New York Elevated 36,406,227 

Sixth avenue 21,143,658 

Second avenue 2,836,188 



Total Metropolitan Blevated 23,979,846 

■ ^ < » > » — ■ 

Steamboats In Venice. 

A company has been organized to introduce steamboats in 
the place of the gondolas which have so long held dominion 
in the street canals of Venice. This, a London journal re- 
marks, may fairly be considered the climax of modern utili- 
tarianism, a fitting supplement to the railway up Vesuvius, 
and the steam launches of the Nile. Travelers will of course 
lament the change and denounce the vandalism of the age; 
but they will take the steamboats and leave the few leaky 
gondolas that may ply to the undisturbed patronage 
aesthetes. 

' <m » 

The Niagara River Bridge. — The credit for the ad- 
mirable engineering skill displayed in the reconstruction of 
the railway bridge across the Niagara River, is due to Mr. 
L. L. Buck. 
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RECENT DEVELOPMENTS IN ELECTRIC LIGHTING. 

[Continued from first page.] 
nets of the large machine, and consequently controlling the 
current in the external circuit. 

On the top of the magnets of the exciting machine there 
is a platform supporting a train of gearing, consisting of 
two ratchet wheels mounted on shafts carrying spur wheels 
which mesh into an intermediate wheel connected with the 
pivotal support of the commutator brushes by bevel gearing 
and a vertical shaft. The ratchet wheels are a short distance 
apart, and between them there is a double faced pawl, which 
is capable of engaging one or both of the ratchet wheels, 
or of moving between them without touching either. This 
pawl is reciprocated by an oscillating shaft at the rear of the 
magnet, which takes its motion from a small crank on a 
shaft above the armature and between the helixes of the 
magnets. The crank shaft receives a comparatively slow 
rotary motion from the shaft of the armature. 

Above the ratchet gearing there is a table supported by 
pillars from the platform, and upon this table near one side 
there is an electro-magnet of high resistance, which is con- 
nected with the circuit wires, and is influenced by the cur- 
rent in the same manner as the incandescent lamps, which 
are connected in multiple arc. An armature is suspended 
above the electro-magnet by a nicely pivoted scale beam, 
and the downward movement of the armature is opposed by 
an adjustable spiral spring at the opposite end of the scale 
beam. The excursions of the scale beam are limited by stop 
screws in a vertical post near the electro-magnet. The end 
of the scale beam is prolonged beyond the armature to re- 
ceive a rod, by which it is connected with the elongated end 
of the oscillating pawl playing between the ratchet wheels. 
The rod which connects the scale beam and the pawl is ren- 
dered elastic by the insertion of a short piece of spiral 
spring, to admit of the free action of the pawl in catching 
the teeth of the ratchet wheels. When the strength of the 
current is augmented by the removal of several lamps from 
the circuit, the armature of the regulator magnet is drawn 
down, permitting the pawl to engage with the lower ratchet 
wheel, which is turned one notch at a time until the com- 
mutator brushes are moved, so as to reduce the exciting cur- 
rent, and consequently diminish the current in the lamp 
circuit. Should the current diminish beyond the normal 
strength the armature is released, the spring moves the scale 
beam, bringing the pawl into engagement with the upper 
ratchet wheel, when the result will be opposite to that just 
described. 

The incandescent lamps, in connection with which this 
regulator is more especially intended to be used, are con- 
nected in multiple arc; that is, they are connected across two 
parallel wires, so that the current is divided up between all 
of the lamps in the same circuit. Now, it is obvious that, 
when a number of the lamps are removed the current 
would, under ordinary circumstances, be much stronger in 
the lamps that are allowed to remain in the circuit, but 
when the regulator is applied there is no perceptible differ- 
ence in the light given out by the lamps, whatever may be 
the number in cir- 
cuit. 

As many as sixty- 
four lamps have 
been brought up to 
over thirty candle 
power each in a 
single circuit by the 
machine shown in 
Pig. 3, and the 
lamps have been re- 
moved from the cir- 
cuit until only one 
remained and then 
all replaced, the re- 
gulator meanwhile 
adapting the cur- 
rent perfectly to the 
widely varying con- 
ditions. 

The incandescent 
lamp shown in Fig. 
4 consists essential- 
ly of a glass globe 
containing an atte- 
nuated atmosphere 
of hydrocarbon va- 
por, in which is 
placed the carbon 
conductor, which is 
rendered incandes- 
cent by the electric 
current. The con- 
ducting wires, in- 
stead of being fused 
into the glass of the 
globe, are surround- 
ed with a semi- 
elastic cement, 
which is capable of 
withstanding both 
heat and pressure. 
Thiscenient insures 
a perfect and du- 
rable joint between 
the platinum elec- 



trodes and the glass. It is estimated by Mr. Maxim that 
the large dynamo-machine will supply a current to 200 
of these incandescent lamps. The machine certainly 
has great jpower, and generates what might be called 




THE ABC ELECTRIC LIGHT, CARBONS, NATURAL SIZE. 

a giant current, which is capable of heating eighty feet 
of No. 9 iron wire to incandescence, and of maintain 
ing a 10 inch arc between two 1}4 inch carbons, shown in 
Fig. 5. . The light from these carbons when one inch apart 
is simply immense, and the heat is like that of a blast 
furnace- 




Fig. 3-MAXIM'S DYNAMO-ELECTRIC MACHINE. 



Mr. Maxim's interests are identical with those of the 
United States Electric Light Company, of this city, whose 
offices are located at 120 Broadway. This company is doing 
a great deal toward the introduction of the electric light in 
all forms, and have recently established a central station in 
the vicinity of Madison square, from which several radi- 
ating wires extend to public buildings in that locality. We 
hope at an early day to be able to chronicle the introduction 
of the small electric lamp into offices, stores, hotels, and 

private dwellings. 

«in» ■ 

MISCELLANEOUS INVENTIONS. 

Mr. George E. Eastman, of Muskegon, Mich., has pat- 
ented a vehicle seat, whose ends and back are joined to- 
gether with angle irons that enter corresponding vertical 
corner slots; the seat frame is mitered and secured in place 
by metallic plates, that are blind slotted into the corners. 

Mr. Charles R. Kinehan, of Springfield, 111., has patented 
a simple device for more readily and accurately circling 
and leveling the hair springs of watches. It consists of a 
sliding and rotating rod holding the spring, and fixed 
adjustably in a vertically adjustable stud or pillar that is 
connected with the top plate of the-watch. 

Mr. Enos G. Boughton, of Pittsford, N. Y., has patented 
an improved drying apparatus for drying substances such 
as fruits, vegetables, hops, meats, etc. The moisture is 
evaporated from such materials with dry air at ordinary 
temperature without the application or use of artificial heat, 
so that the natural flavor of the fruit is preserved. 

An improved attachment for the key boards of musical 
instruments has been patented by Mr. Christopher C. Rey- 
nolds, of Kelseyville, Cal. The invention consists in a series 
of levers pivoted adjacent to each other in such a manner 
that they can be acted upon by a moving sheet which has 
the notes cut out or raised, and passes between two feed 
rollers, which draw it under the lower ends of the above- 
mentionedlevers, having a cord or wire attached to the upper 
ends, the said cords or wires passing over or through suit- 
able bridges, and being attached to the upper ends of a series 
of fingers resting on the keys of the instrument. By means 
of a crank the feed rollers are rotated, thus moving the 
music sheet as is necessary, and at the same time a roller 
arranged adjacent to and parallel with the row of fingers is 
rotated in such a manner as to assist in depressing the 
fingers, thereby relieving the music sheet from undue strain. 
Mr. Philip B. Bicknell, of Lincoln, England, has patented 
an improved dark lantern for the use of policemen, watch- 
men, and others. It is an improvement on that general form 
of lantern which is constructed with a rounded front side 
and a flat or slightly concave rear side adapted to lie against 
the wearer, and in which the front portion is hinged to a 
back plate attached to the waist belt, so that the front por- 
tion may fold outwardly with the lamp to give access to the 
latter. 

A closet or safe, which may be concealed in a wall and 
provided with secret devices for giving entrance thereto, 
has been patented by Mr. Nicholas Huetter, of Keno- 
sha, Wis. The in- 
vention consists in 
a box fitted with a 
hinged cover that 
is held closed by 
sliding catches, and 
thrown open by a 
spring when re- 
leased, and having 
combined with it a 
rockshaf t and crank 
lever for operating 
the catches. 

Mr. Humphrey J. 
Williams, of New 
York Mills, N. Y., 
has patented a car- 
penter's bench hook 
that can be easily 
set in position, ad- 
justed, and re- 
moved. The inven- 
tion consists, essen- 
tially, of a tubular 
shell carrying a 
toothed plate on its 
top, set at right 
angles thereto, the 
shell being longitu- 
dinally divided into 
two sections that 
inclose an eccentri- 
cally or cam thread- 
ed rod or screw, by 
means of which the 
sections are spread 
apart. 

An improved ve- 
hicle spring brace 
has been patented 
by Mr. Charles A. 
E. Simpson, of 
Portsmouth, Ohio. 
The invention re- 
lates to means for 
preventing lateral 
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vibrations of the springs when they are depressed by the 
load or body of the vehicle in passing over rough surfaces 
or in ascending or descending a hill. 

Mr. Aaron D. Cheney, of Three Oaks, Mich. , has patented 
an improved apparatus for hatcheling or straightening and 
removing the gummy matter and roots from hair combings 
or other snarled and tangled hair. The invention consists 
in a bed or table fitted with hatcheling and combing teeth 
arranged in a peculiar manner. These teeth are carried by 
blocks fitted to slide in the bed to allow change or removal 
of the teeth and the substitution of fine and coarse teeth 
one for the other, as required. 



LONG-BILLED PARROT AND BANKSIAN COCKATOO. 

A very singular form of cockatoo is that which is known 
as the Philip's Island, or the long-billed parrot. This bird is 
only found in the little island from which it derives its name. 
It may probably become extinct at no distant period, as its 
singularly shaped beak renders it an object of attraction to 
those who get their living by supplying the dealers with 
skins and various objects of natural history; and its dispo- 
sition is so gentle and docile, that 
it readily accommodates itself to 
captivity. Philip's Island is only 
five miles in extent; and it is a very 
remarkable fact that this long-billed 
parrot is never found even in Nor- 
folk Island, though hardly four 
miles distant. 

Its favorite resorts are among 
rocky ground interspersed with tall 
trees, and its food consists mostly 
of long and succulent vegetable 
substances. The blossoms of the 
white hibiscus afford it a plentiful 
supply of food, and in order to en- 
able it to obtain the sweet juices of 
the flowers the tongue is furnished 
with a long, narrow, horny scoop 
at the under side of the extremity, 
not very unlike the human nail. 
As earth has often been found upon 
the long upper mandible, the bird 
is believed to seek some portion of 
its food in the ground, and to dig 
up with its pickaxe of a bill the 
ground nuts and other subterraneous 
vegetation. This opinion is strength- 
ened by the fact that another spe- 
cies of parrot belonging to the same 
country is known to seek its food by 
digging. 

One species of this genus has 
been known to imitate the human 
voice with much accuracy. This is 
the southern Nestor, or the kaka of 
the natives (Nestor hypopolius.) 

The birds which belong to the 
genus Nestor may at once be known 
by their extraordinarily long upper 
mandibles, which curve far over the 
lower, and remind the observer of 
the overgrown tooth so common in 
the rat, rabbit, and other rodent 
animals. Some persons suppose 
the long-billed parrots to form a 
link between the parrots and the 
cockatoos. 

The Philip's Island parrot is dark 
brown on the upper surface of the 
body, but takes a grayish hue on 
the head and back of the neck. 
Each feather of the upper surface is 
edged with a deeper tinge, so that 
the otherwise uniform gray and 
brown is agreeably mottled. The 
cheeks, throat, and breast are yel- 
low, warming into orange on the 
face. The inner surface of the 
shoulders is olive-yellow, and the 
abdomen and both tail coverts are 
deep orange -red. The tail is mode- 
rately long, and squared at the ex- 
tremity. 

The banksian cockatoo is a good 
representative of a very curious genus of cockatoos resident 
in Australia. The plumage of these birds, instead of being 
white or roseate, as in some other cockatoos, is always of 
a dark color, and frequently dyed with the richest hues. 
About six species belong to this genus, and they all seem to 
be wild and fierce birds, capable of using their tremendously 
powerful beaks with great effect. Their crests are not 
formed like those of the common cockatoo, and the tails 
are larger and more rounded. 

The Banksian cockatoo is only found in New South 
Wales, inhabiting the vast brush district of that land. Its 
food is mostly of a vegetable nature, consisting chiefly of 
the seeds of the banksia; but the bird will also eat the large 
and fat grubs of different insects,' mostly of a coleopterous 
nature, which it digs out of the trunks of trees with its 
strong bill. 

The flight of this handsome bird is rather heavy, the 
wings flapping laboriously, and the progress being rather 



slow. It seldom mounts to any great height, and as a gene- 
ral fact only flies from the top of one tree to another. The 
eggs are generally two and sometimes three in number, and 
are laid in the hollow "spout" of a green tree, without any 
particular nest. 

The chin of the adult male is deep rich black with a green 
gloss. A broad vermilion band crosses the whole of the 
tail, with the exception of the two central feathers, and the 
external webs of the outside feathers. The female is also 
greenish black, but her plumage is variegated with nume- 
rous spots and bars of pale yellow. 



Eastport Sardines. 

Eastport, Maine, depends for its prosperity almost entirely 
upon its fishing iuterests, large quantities of cod and other 
fish being caught within a few miles of the town. The put- 
ting up of small herrings sardine fashion has latterly be- 
come a prominent industry, giving employment to many 
fishermen and canners. The fish are very abundant at cer- 
tain seasons, sometimes a hundred hogsheads being taken at 
one time. Large weirs are constructed along the shores and 




LONG-BILLED PARROT AND BANKSIAN COCKATOO 



around the islands of Passamaquoddy Bay, and the fish, 
swimming in with the tide, are caught behind them. When 
the tide falls and the fish are crowded into narrow spaces, 
they are dipped out in great quantities. When taken to the 
extensive factories along the shores the fish are cured by boil- 
ing in oil, like sardines, and put up in small boxes in imita- 
tion of genuine sardines. The business is said to be con- 
trolled by New York firms. The fish are also potted and 
put up in various other ways. The large herrings taken 
during the winter are frozen and shipped to market in 

barrels. 

■• « • p — 

England's 100-ton Gun, 

A successful trial of England's new 100-ton gun was made 
September 22. Loaded with 441 pounds of pebble powder 
(in cubes of 1^ inch) it drove a 2,000 pound projectile 45 
feet into a sand butt. The velocity of the projectile was 
1,556 feet a second. , 



The Daddy Long-legs In England. 

For some four years past Miss E. A. Ormerod — a lady liv- 
ing at Dunster-lodge, Isleworth, who takes a great interest 
in meteorological and agricultural matters — has been collect- 
ing observations on injurious insects and plant life from all 
parts of the United Kingdom, and the success of her work 
may be imagined from the fact that this year some 400 ob- 
servers—some as far north as Caithness— have sent in re- 
ports. These reports will not be published in the usual 
annual form until the observations of the entire year are 
completed. Enough is, however, now known of the great 
damage done this year, and of the experience gained in 
the destruction of these pests, to enable farmers and garden- 
ers to protect themselves to a very great extent from their 
ravages in the future. 

The reports from all parts of the country show that great 
damage has been done by the grubs of the Tipula deraeea— 
known better by the popular name of "daddy long-legs." 
Previous observations have shown wet weather to be favor- 
able to the development of this fly, and the experience of 
the present year is quite in harmony with them. The eggs 
deposited in the clover stubbles last 
autumn produced myriads of grubs 
— as many as 150 to 200 sometimes 
in a square yard — which have been 
destructive to crops generally, but 
especially to corn. The grub works 
by gnawing the plant through, or 
partly through, beneath the surface 
of the ground, thus wasting far 
more than it needs for food, and as 
it can bear being thoroughly im- 
mersed for more than three days 
and nights, and can (at least, excep- 
tionally) support a temperature of 
— 10° — that is, 10° below zero, or 42° 
of frost — winter influences are not 
to be looked to for any very efficient 
help against it. The experiences of 
the presen I year also show that when 
the grub is fairly established in a 
field, special applications or dress- 
ings on the grub itself do but little 
towards killing it, and that the best 
remedies in a " grub run " field are 
dressings of guano, or of any quick 
acting manure that will stimulate 
and encourage a healthy and vigor- 
ous plant growth. The great lesson 
of the year is, that greater attention 
should be given in the autumn to 
the thorough cleaning of the 
ground. 

The clover stubbles are the head- 
quarters of the Tipula oleracea for 
egg-laying, and the legless grubs lie 
just below the surface, and, except 
when torpid,, require to eat. What 
is needed is either to kill them at 
once, which can be done, to a great 
extent, by paring and burning, or 
to starve them out before the new 
crop is put in by thorough cultiva- 
tion. The grub is very active and 
feeds on many plants, so that mere 
common cultivation does but little 
towards getting rid of it; but if the 
ground is thoroughly worked, and 
the rubbish collected and burnt at 
once, the attack in the coming sea- 
son has been found lo be very much 
lessened. The soil is thus put in a 
good state to run the next crop on, 
many grubs are destroyed by being 
either thrown up to the birds, burnt, 
or buried too deep to come up again, 
and if a sufficient time has been 
allowed to elapse before putting the 
new crop in, a very large number 
will have been starved out. All the 
reports of careful observers show 
that farmers have good cause to be 
thankful forthe work done by birds 
in the destruction of insect pests. 
Starlings, rooks, and lapwings — all 
of which are scarcer now than a few years ago, -the cold 
and wet destroying large numbers— are powerful helpers in 
keeping down these injurious ravagers of our crops. An- 
other pest, which has appeared in unusual numbers during 
the past two months, is the mangel-wurzel fly (Anthomyia 
beta), which does harm by its small,legless maggot gnawing 
away the inside pulp of the leaves between the upper and 
lower sides. This has, however, but rarely caused any 
serious mischief in this country, and as the reports of the 
past week all show that the rains are fast recovering the 
injured crop, the loss from its ravages will not probably be 
large this year. Among the other more prominent pests this 
year is the celery fly and the wheat midge (Ceciaomyia triti- 
ca), the latter being very prevalent in some of the southern 
and midland counties. Miss E. A. Ormerod will be always 
pleased to receive from any persons specimens of insects or 
maggots doing injury to plant life, together with an account 
of their ravages, whether in the garden or in the field. Suc- 
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cessful treatment in any case will be welcomed, and proper 
forms will be sent to any one for filling in the information, 
and also a copy of the annual report containing the obser- 
vations of the year. In Ireland, especially, a few addi- 
tional observers would be welcomed. — London Times. 

4I» I» 

BATOIDEI, OR BAYS. 

BT A. W. ROBERTS. 

The rays or skates resemble sharks in their organization, 
but not in their external form. The body has a round and 




case the eggs are of a sgftish, horn-like consistence, so that 
they are not liable to be broken or easily penetrated. The 
general shape of the egg has been aptly compared to a pil- 
low case with strings tied to the corners or sides, the inclosed 
pillow being the young shark. The long curling, tendril- 
ous, and silky appendages speedily affix themselves to sea- 
weeds, shells, or other objects, and from their form and 
material anchor the egg firmly. To enable the little ray 
or shark to breathe there is an aperture at one end of 
the egg, through which the water passes in sufficient quan- 
tity to renovate the blood. And in order to permit the 
inclosed fish to make its escape when sufficiently developed, 
the end of the egg nearest to the shark's head is formed 
so as to open by the slightest pressure from within. After 
the newly born skate has left the egg, tbere is no perceptible 
external change in the shape, for the'egg, being elastic, closes 
up as before. One of the most common skate eggs found 
on our outer coast is shown in Fig. 1, life size. This is found 
of various sizes, and often of various tints, although it is 
usually of a very dark brown or rich olive green. It will 
at once be recognized by the illustration given. This egg is 
the production of one of our largest skates, known as the 
sharp-nosed skate, and harmonizes well with the strange, 
weird-like aspect of the creature from which it is produced. 
If one of these eggs is picked up in the early part of the 
year, it will usually be found to contain the young of one 
of these animals, not a very prepossessing creature, but very 
interesting to students of embryology. Perhaps the reader 
may remember Hogarth's " Gate of Calais," where a fisher- 
woman has upon her knees a huge skate, in whose counte- 
nance the painter has wickedly infused an expression pre- 
cisely like that of the storm-beaten, withered old dame who 
holds it 

: m i » > m 

Another mastodon, 

The remains of a large animal, probably a niastodon,were 
discovered in an old swamp near Hopestown, 111., Septem- 
ber 18. The tusks are nine feet long, twenty six inches in 
circumference at the base, and weigh 175 pounds each. The 
lower jaw with teeth is well preserved. The teeth are per- 
feet, though somewhat worn. One weighs eight pounds, and 
is twenty-one inches in circumference. Several of the leg 
bones are in good condition. The thigh bone is two and a 
half feet long, and the tibia three feet. The ribs and back- 
bone are in bad condition as the back of the animal was 
only three feet below the surface of the ground. 
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Rhode Island Scallop Fishing. 

FIG- 3. -BARN-DOOR SKATE. The scallop season of Narragansett Bay began September 

15. By sunrise the scallop grounds were covered with boats, 
rhomboid form, the sides of which are represented by the each carrying from two to four dredges and two men. The 
large pectoral fins, which are attached to the hind part of lawful limit to each boat is fifteen bushels a day. There was 
the head. The snout is pointed and elongated; the mouth, , landed at Providence the first day about 350 bushels. Visit- 
nostrils, and gill openings are situated on the under side of ing the shops at the landing place a reporter of the Journal 
the body. (See Fig. 3, showing the egg of a blunt-nosed found scores of men and some women, standing up to long 
skate, partially cut away, displaying the young skate with benches with knife in hand, separating the pure white mus- 
umbilieal sac ) The narrow and long tail of the rays gene- cle or " eye " from the shells and refuse with two or three 



rally has two dorsal and one anal fin, the latter unequal in 
its lobes. Their eyes show a very remarkable peculiarity, 
consisting of a fringed curtain that hangs down from the 
upper border of the iris, and covers part of the pupil. The 
eggs of the rays are wider than those of the shark's, have a 
less transparent case, and resemble flat cushions with long 
coiled strings at the four corners. 

The " torpedo," " cramp fish," or " numb fish " (Torpedo 
occidentalis), the 
" prickly ray " 
(Baia A merica- 
na), the " barn- 
door" skate(Raia 
Imvis), the "spot- 
ted ray," " sting 
ray," " butterfly 
ray ," "co w - 
nosed ray," and 
" monk fish," 
belong to this 
family, and are 
moreor less com- 
mon on ourcoast. 
The sharks 
and the rays 
come together so 
closely as re- 
gards their eggs 
and structure 
that it is hard to 
determine where 
the departure or 
blending of the 
two families 
takes place. For 
instance, take 
Fig. 2, showing 
the eggs of Ihe 
shark or dog 
fish, common on 
theBritish coast, 
and the eggs of 
rays common on 
our coast, Figs. 
1 and 3. In each 



motions, which display great dexterity, and are acquired by 
long practice. The muscle is unusually large and plump 
this year, so they will average about a gallon to every bushel 
in the shell. Twelve and a half cents a gallon is paid for 
cutting out, and an experienced cutter will flip the shells 
from about two bushels an hour. The ruling price is eighty 
cents a gallon, but if shippers crowd the market and the 
weather is warm they bring much less. 




Fig. 2.— Eggs of Dog-Fish. 
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EGG OF SHARP-NOSED SKATE.-(iMt Ammocma.) 



Pacific Salmon. 

While the habits of many of our valuable food fishes are well 
known, there is, yet much to learn in regard to the salmon, 
and especially those of the Pacific coast. An English tra- 
veler by the name of Pennant was the first to call attention 
to them, and gave the Indian names to the various species. 
After him came a German who Latinized the popular names. 
When the territory came into the possession of the United 
States other descriplions were given, but as the observations 
were made at different periods of the year, and as the sal- 
mon differ according to season, some thirty species were 
made where there existed but 
five. The flesh of the salmon 
in the spring is of a clear 
white color, with the advance 
of the season it changes to 
pink, then to a deep red, and 
finally becomes mottled, and 
in some cases almost black. 
In the early part of the sea- 
son the scales are silvery and 
loose, but later they become 
embedded and dull, while 
those on the back disappear. 
The teeth, from being small 
and fine, grow large, and 
sometimes reach half an inch 
in length. The cartilaginous 
snout and the lower jaw grow 
out, while the upper jaw 
hooks down. 

Of many of the habits of 
these salmon we are still ig- 
norant, but we know they 
spawn in fresh water and 
then go down into the salt. 
Professor Jourdan says that 
in April, when the Columbia 
is high, they appear to be 
attracted from the ocean, pro- 
bably by the cooler water of 
the river. They turn into 
the river, and as soon as they 
feel the influence of the cur- 
rent they go right up. Near 
the mouth of the river, and 
where the water is the, least 
discolored, they can only be 
taken by the seine. They 
take the hook in salt water or 

in perfectly clear fresh water. Up the Columbia the salmon 
journey, and are found away up in Montana, and following 
the Snake and its tributaries they penetrate into British 
Columbia. The salmon will continue up stream as long as 
water can be found deep enough in which to swim. At the 
head waters of the river they often present a pitiable sight. 
They are frequently found with their heads smashed from 
contact with the rocks, their eyes knocked out, their fina 
scraggy, and otherwise bruised and injured. Here, after 
spawning, as they can go no further, unable to obtain food, 
they die in large numbers, and very few of them which 
penetrate thus far ever reach the ocean again. The last 
month or so that they are running up the Columbia they are 
unfit to eat, being poor in flesh, often covered with blotches 
and sores, and generally in a poor condition. There are 
about one and a half million salmon taken annually in the 

Columbia River, 
amounting to 
about 30,000,000 
lb. in weight. 
It has been 
feared by some 
of the large can- 
ners on the Co- 
lumbia that the 
supply might be 
diminished from 
the large num- 
ber annually 
taken, but pro- 
bably enough es- 
cape the nets 
and spawn to 
keep up the sup- 
ply. The prin- 
cipal salmon 
used for can- 
ning on the Co- 
lumbia is the 
Chinook or 
spring salmon. 

Pond Lilies. 

An exchange 
gives the follow- 
ing information 
in regard to 
pond-lily cul- 
ture. A tub of 
some kind, some 
garden soil, and 
water are all the 
Requirements; a 
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tub may be made from a portion of a cask, and if desired 
it may be sunk in the ground. Place in the tub good soil 
enough for the roots, perhaps a quarter full will be suffi- 
cient; put in the plant; it is not necessary to plant it, merely 
pressing the stem into the soil will answer. The big affair 
which passes for the root is really the stem, which lies along 
the bottom of the pond. One side of this produces roots 
which take a strong hold of the soil, as every one who has 
tried to get up one knows, while buds producing the leaves 
and flowers are on the upper side. When the tub is filled 
with water no further care is required during the summer, 
except to supply water as it may be needed, as it is not likely 
that the rains will make up the loss by evaporation. Unless 
the tub can be so protected that it will not freeze solid it 
should be moved to the cellar at the approach of cold weath- 
er. Only enough water need be left in the tub when it is 
moved as will be needed to keep the soil moist. 



But still the contingency might arise when such nets could 
be found serviceable. The pole flounder, which is by far 
the finest variety of flat fish we have in our waters, can only 
be caught to advantage by means of trawls, and when once 
the merits of this fish have been determined, there is no 
doubt that our fishermen will profit by such experiences as 
the United States Pish Commission has given them. 



Deep Sea Trawling. 

In the trawling and dredging operations of the Fish Com- 
missioners' steamer Fish Hawk three different trawls or 
dredges are used — the beam trawl, the otter trawl, and the 
harrow dredge. Before the dredges are thrown out the 
depth of the water is ascertained by a sounding apparatus, 
a modification of Sir William Thomson's. No depths are 
ever taken without ascertaining temperatures. The ther- 
mometer used is the Negretti and Zambra, which has the 
advantage of recording temperatures more quickly than the 
Miller and Cassela. Lieut. Tanner, U. S. N., commanding 
the Fish Hawk, has devised an ingenious method of re- 
versing the thermometer when it reaches bottom, so that no 
intermediate temperatures are recorded. The depth being 
ascertained, the operation taking but a few moments, and 
the temperature being recorded, dredging commences. 
The steamer has a reeling engine forward, around the drum 
of which a steel wire rope, three-eighths of an inch in 
diameter, is coiled. Two kinds of trawls are used for 
dredging, the beam trawl and the otter trawl. The beam 
trawl, which is copied after those used by the English and 
Dutch fishermen in catching turbot and sole in the German 
Ocean, is some 16 feet across, with a purse-formed net some 
35 feet long, the meshes being about 1% inch at the beam, 
and diminishing rapidly in size toward the tail of the net. 
A boom is rigged out from the foremast, which is at right 
angles with the ship. The trawl connected with the steel 
wire is hauled up by steam power and lowered into the water. 
The steel wire runs through three pulleys, and is attached 
by a rope to an accumulator, made of a series of rubber 
disks, which regulate the strain. In order to preclude 
chance of accident, it being better to lose the trawl than 
the steel rope, the trawl is fastened to the rope by means of 
a detacher, which has two jaws to it. If the trawl should 
catch on a rock and a tug take place, the steel rope being 
more valuable than the trawl, the attacher unloosens itself. 
At a strain of 4,000 pounds the trawl would be detached. 
The steel wire will stand a dead pull of 8,700 pounds. Care 
is taken to prevent all kinks in the steel rope when winding 
or unwinding, for a kink diminishes its strength just 50 per 
cent. The beam trawl is lowered gradually. When the 
beam touches the surface of the water, it being weighted 
down on both ends by strap-shaped irons called runners, it 
sinks parallel with the bottom. Then the vessel is allowed 
to drift backward, if such be the condition of the tide, or she 
is moved away from the trawl by reversing the screw. The 
trawl is then like a big bag, with its mouth wide open, 
which is drawn dredge-like across the bottom. In a sailing 
craft, as the luggers, the trawl is worked from the stern, the 
vessel being kept under easy sail. After the trawl has re- 
mained down some 20 minutes it is hauled up. As the 
hoisting engine is on the upper deck, it would be incon- 
venient to dump what is taken in the trawl. As the net 
comes up, the top being suspended from the wire rope from 
the beam, the tail of the bag is opened on the lower deck, 
the end of the purse being unloosened, and the varied con- 
tents pour into a trough, which has a series of wire bottoms 
of various degrees of fineness. About 40 minutes are suffi- 
cient to make a dredging. 

The otter trawl works somewhat in the same way as the 
beam trawl, only instead of a transverse beam of wood or 
iron, the sides are held by two pieces of heavy wood, in 
shape something like center boards. These are weighted 
at the bottom with iron keels. The net is about the same 
shape as the beam trawl. The two weighted pieces of wood 
sink the net, the net itself having floats of cork above and 
leads below. As the net is drawn under water by the 
movement of the vessel, the two pieces separate, flaring out. 
As the net is hoisted the pieces of wood close up, and the 
mouth of the bag is shut. The advantage of the otter trawl 
is that it is less costly and more easy of storage, being the 
form usually »mployed by English yachts. It is more con- 
venient for dredging in shallow water, but is not, perhaps, 
quite as certain in its effects as the beam trawl. 

A third kind of dredge is used for clay bottoms and only 
for scientific purposes; this is the harrow dredge. In using 
this the object is to tear up the bottom some feet in advance 
of the bag', so that the forms embedded in the bottom may be 
secured. There is an iron harrow.which is in front of a net 
which is covered with canvas to protect it from tearing, the 
mouth of the net being extended by an iron frame. The 
possible use of the first two trawls by our fishermen is a 
fact which ought not to be overlooked. It is true that at 
present we do not have on our coast any varieties of flat 
fish of as good quality as those caught in the German Ocean. 



Swarming Extraordinary. 

T>. N. Kern relates in the Ohio Farmer the following ex- 
perience with a swarm of Italian bees: The first swarm 
came out May 5, and was put in a hive filled with comb. 
On the 19th of May the second swarm came out, and was 
hived with a weak swarm. On the 20th the third came out, 
and was hived with the second and the weak swarm. On 
the 21st the fourth swarm came out. Mr. Kern caught the 
queen and killed it, and put the swarm back to the old 
colony. On the 23d the fifth swarm came out. He caught 
two queens and killed them, and put the swarm back again. 
On the 24th, at nine o'clock A.M., the sixth swarm came 
out. He caught two queens again and killed them, and put 
the swarm back again. The same day, at three o'clock P. 
M., the seventh swarm came out again. This time he hived 
them in an old straw hive, and set them on top of the old 
hive. In the evening of the 25th he shook them down in 
front of the old hive again, and that settled for the time the 
swarming fever of the old hive. But on the 26th of June, 
the first young swarm threw out a very large swarm, and on 
July 3d threw out a second swarm, and about five minutes 
later a swarm came out of the old hive again. He hived 
both swarms together and sold them for $200 cash. All 
these swarms made 235 pounds of comb honey. 



New Substitute for Rubber. 

This artificial composition, which answers the purpose of 
genuine caoutchouc or gutta percha, can be employed, ac- 
cbrding'to Dankworth and Sanders, of St. Petersburg, either 
alone or in connection with other resinous substances. Ac- 
cording to Ackermann's Gewerbezeitung, this new product af- 
fords an inexpensive means for a perfect isolation of wires 
for electrical purposes. The composition is elastic, tough, 
not so sensitive to external influences as caoutchouc or gutta 
percha, and is not injured by high pressure or high temper- 
ature. It is prepared in the following manner : 

A quantity of coal tar oil, or equal parts of coal and wood 
tar oil, which is to constitute a third part of the whole mix- 
ture, is poured into a large kettle, together with an equal 
quantity of hemp oil, and is heated for several hours, either 
over steam or an open fire, to a temperature which lies be- 
tween 252° and 288° Fah. (it should not exceed the latter), un- 
til the mass becomes so ductile that it can be drawn in long 
threads, and the remaining third, consisting of a quantity of 
linseed oil, which has been thickened by boiling, is then 
added. 

With this composition from five to ten per cent of ozo- 
kerite and some spermaceti should be mixed. The mass is 
then heated again for some hours at the same temperature 
as above, and finally from seven to twelve per cent of sul- 
phur are added. The mixture thus obtained is cast into 
forms and treated the same as caoutchouc. 

The proportions of the three oils may be slightly varied 
according to the practical purposes for which the composi- 
tion is to be used. 

« h i » 

Wood Products of Norway. 

The Building News (London) states that a great revival has' 
lately taken place throughout Norway in all departments of 
the timber and planed-wood trades, which have suffered se- 
verely from a protracted depression. The wood pulp manu- 
facture, however, has fared better, the demand from Great 
Britain and France being persistently on the increase. At 
the commencement of the year the^e were 21 factories at 
work, the production for the last three years being as fol- 
lows: 1877, 295,700 cwt., value £78,300; 1878, 386,482 cwt., 
value £96,000; 1879, 400,000 cwt, value £90,000. Although 
the production in 1879 exceeded that of the previous years, 
prices were lower, from the great local competition; but as 
esparto grass has risen in value, it will very soon favorably 
influence the price of wood pulp, the more as the English 
paper makers contracted pretty largely for paper pulp dur- 
ing the winter, to the amount of 2,000 tons in excess of the 
ordinary demand. The wood pulp used in England contains 
about 50 per cent of moisture, but the French paper makers 
prefer having it air-dried, containing only 8 per cent. There 
are also four mills employed in making millboard from paper 
pulp. These are used for band-boxes, and are all sent to 

England. 

m i 1 1 » 

Fine Linen. 

According to the Building News a piece of linen has been 
found at Memphis containing 540 picks to the inch, and.it is 
recorded that one of the Pharaohs sent to the Lydian king^ 
Crcesus, a corselet made of linen and wrought with gold, each 
fine thread of which was composed of 360 smaller threads 
twisted together ! The ancient Egyptians wove 1 a fabric 
called the " linen of justice," or " justification." So beauti- 
ful and valuable was it that it was esteemed the most accept- 
able off ering to the " Restorer of Life.'' A few hand looms 
can still be seen at work in the Eastern bazaars of Cairo, the 
cloth woven in which rivals in texture, color, and design the 
finest glass screens of Munich.. 



Fire 'Apparatus In Cities. 

To the Editor of the Scientific American ; 

In our large cities, when a building is discovered I o be on 
fire, any one having the required key opens the door of the 
nearest of the little iron fire alarm boxes secured to the tele- 
graph poles, giving an electric signal indicating the location 
of the burning building. This signal is transmitted to the 
fire department stations, where but a moment before mild 
looking horses were quietly munching their feed, and a 
general air of peace prevailed among both horses and men. 
But at the sound of the signal a scene of the wildest method- 
ical activity prevails. Of their own accord the horses hasten 
to their places in front of the steam fire engine; one man 
lights the previously arranged fuel under the boiler of the 
engine; another harnesses the horses; the driver springs to 
his seat, grasps the reins, the station doors are opened, and 
away they start. All this within about seven seconds after 
the sound of the signal. Arriving at the fire the engine's 
pump is connected by hose to the nearest hydrant; a hose 
carriage is driven alongside and lays a hose from the engine 
to the burning building; by about the time a nozzle is 
coupled to this hose the engine has sufficient steam to com- 
mence pumping; the hose fills out roundly, and a stream of 
water is conducted to the burning building. And so with 
each steam fire engine that has been signaled; men with lad- 
ders climb with their hose to the roofs of the burning and 
adjacent buildings to secure advantageous positions for con- 
ducting the water; and if the burning building is of only 
ordinary size and combustibility, the fire is very soon con- 
quered. But in case the fire occurs in a large warehouso 
stocked with combustible merchandise, and gains consider- 
able headway before it is discovered, which is frequently 
the case with our present iron shutters, it may then become 
startlingly apparent that the inch and a half or two inch 
streams of water are unable to speedily conquer the element. 
Recently the writer happened to be in a good position to 
view a fire of this kind. It appeared as if the streams of 
water were almost entirely evaporated in passing through 
the flames, that very little water reached the source of the 
fire, and that the utmost exertions of the firemen were re- 
quired to save the neighboring warehouses, and possibly the 
whole river front of buildings, from destruction. It oc- 
curred to me, as I watched the flames streaming high in the 
air, that in such a case a fire apparatus capable of throwing 
a stream of water four or eight inches in diameter to a dis- 
tance of five hundred feet, when directed at an inclination 
of 45°, was needed. Such an apparatus would have to be 
in connection with several of the fire hydrants now in use 
in order to receive sufficient water. Or perhaps the delivery 
hose of several of the steam fire engines connected to one 
large swivel nozzle mounted on wheels, and planned similar 
to those used in the gold regions for washing down aurifer- 
ous banks of earth, would answer. Such a stream, by rea- 
son of its weight and solidity, would pass through the flames 
to the source of the fire, and thus prove more effective than 
several small streams. Jt appears that each small stream of 
water acts on the principle of an ejector carrying with it by 
friction fresh air, thus in a measure aiding combustion. The 
safety and prosperity of our cities are so dependent upon 
our fire departments, that any means for rendering them 
more efficient is of vast importance, and successful inven- 
tions in this line would be pretty sure to afford inventors a 
rich harvest. L. L. D. 

New York, October 6, 1880. 



RECENT INVENTIONS. 

An improvement in grain separators has been patented by 
Messrs. William S. Bright and Samuel Thomas, of Letart, 
W. Va. The object of this invention is to furnish grain 
separators so constructed that the light grain, the cheat, and 
chaff will be separated from the grain by an air blast, and 
the cockle and other small seeds will be separated by- 
screens. 

An improved filter has been patented by Mr. Louis R. 
Sassinot, of New Orleans, La. This invention relates to a 
means for filtering the water collected in cisterns of ordi- 
nary construction in order to render.it fit for drinking, cook- 
ing,' and other purposes. 

An improved stove truck has been patented by Mr. Hiram 
Shuman, of Buck, Pa. The invention consists in combin- 
ing with a platform parallel locking shafts supported on 
fixed and swiveled casters, and an intermediate shaft paral- 
lel to the shafts, levers being attached to the latter and con- 
nected with the intermediate shaft. 

An improved elevator for barrels, etc., has been patented 
by Mr. Latham W. Greenleaf, of Terre Haute, Ind. This 
is an improvement on the elevator for which Letters Patent 
No. 220,137 were granted to the same inventor September 
30, 1879, the object being to better adapt them for use in 
elevating and lowering barrels and other articles from one 
floor to another in storehouses, warehouses, and other 
places, and which shall be so constructed as to load and 
unload themselves while in motion. 

An improvement in stone crushers bas been patented by 
Mr. Charles G. Buchanan, of Brooklyn, N. Y. The object 
of this invention is to produce a parallel and sliding motion 
upon the lower portion of the crushing plates for the pur- 
pose of increasing the pressure, and, if desired, reducing 
the product to a greater degree of fineness. 
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TIN PLATE INDUSTRY.-THE PEOCESS OF MANUFACTUEE. 

In the last issue of the London Iron Exchange received at 
this office is an interesting history of the manufacture of tin 
plates from about the year 1600 up to the present time. 
Omitting the historical portion of the writer's account, we 
extract from the article a description of the methods now 
employed in the manufacture of this useful article. 

The British Association have recently visited the Dyferyn 
Iron and Tin Plate Works at Swansea, situated on the river 
Tawe, with a view of informing themselves regarding the 
practical workings of this important industry. The same 
association met at Swansea 32 years ago, since which 
time great advances have been made in the processes of man- 
ufacture. From the 40 mills now running within a radius of 
3 miles in the Swansea valley about 20,000 boxes of finished 
tin plate are turned out weekly, or 1,000, 000 boxes annually, 
which is estimated to be equal to about one-third of the en- 
tire export. 

But how tin plates are made is information likely to most 
interest the reader: 

In the first place, says the writer, we have what is termed 
bar iron, several feet long, about 7 inches wide, and from J£ 
iu % of an inch in thickness, rolled according*to the plates 
required at so many pounds per foot. It is cut in what may 
be termed a jack-in-the-box or steam shear, say about 19 
pounds, to a piece which will eventually be rolled into 16 
sheets of 20 inches long by 14 inches wide, 112 of such sheets 
forming a box, and weighing when tinned nearly 1 cwt. 

This piece of iron is first placed in a reverberatory furnace, 
heated to redness, put through the chilled rolls, and rolled 
in what is termed thick, five times; reheated and rolled in 
singles twice; doubled, reheated, and rolled, three times; 
doubled, reheated, and rolled, twice; doubled, reheated, and 
rolled in eights, twice, until they are stretched out to the re- 
quired length and thickness. The length of the bar exceeds 
by about one inch the width of the sheet to be made, so as to al- 
low for the shearing process, and the bar is therefore rolled 
with its axis parallel to that of the rolls. Great attention is 
necessary in the construction and management of the mill 
furnaces, so that the heating of the bar and sheet for rolling 
may be effected with the utmost regularity, and without the 
formation of scale on the surface of the bars or sheets; for 
when scaling takes place from the draught in the furnace 
being too keen or the heat raised too high, the quality of the 
iron is injured; the scale, if subsequently rolled into the 
iron, leaves a rough surface on the plates in the after process 
of separating and pickling. The plates are then sheared, 
and the rough edges taken off. The iron of 19 pounds or 
thereabouts makes 16 sheets, which, being cutinhalf, leaves 
8 sheets in a piece closely wedged. Girls with small iron 
hatchets open or separate them. They are then termed black- 
plate. From one ton of bar iron about 16% cwt. of black- 
plate is made; the loss is termed shearings, and is worked up 
again in the forge fineries. The plates are next sent to be 
pickled, i. e., immersed in heated dilute sulphuric acid, known 
as oil of vitriol. 

This process is done by aid of a patent, known as 
Hutchings' patent pickling machine. The plates are placed 
in a brass cradle or receptacle, lifted by a hydraulic, then 
dropped down into a round wooden or lead tank containing 
the o. v. •, the cradle is then made to revolve by means of 
steam power, to enable the liquid to rush between the sheets, 
which revolution is retained. They are lifted again by the 
hydraulic, dropped into a tub, a little apart from the last, 
containing water only, the cradle revolving as in last tub, 
so that the water may rush between the sheets to cleanse or 
wash away all trace of the acid, when taken up again the 
plates are clean and bright as silver. They are next sub- 
jected to a bright red heat, which lasts from 12 to 24 hours, 
inclosed iron annealing pots in a reverberatory furnace; 
they are well covered on the top to prevent the plates from 
being burnt; the heat is kept as high as it can be without 
softening them to such a degree as to cause them to stick so 
fast together as to prevent their separation when cold. 

They ne^xt pass singly through cold rolls, three, four, or 
more times, as may be deemed requisite. These rolls are 
highly polished, and must be set in accurate order to give 
the plates a perfectly flat set and well polished surface. 
Again they are annealed or softened at a lower temperature 
than the first, as their surfaces would be damaged by being 
in any degree stuck together. Pickled again as before, ex- 
cepting that the liquid is considerably weaker than previ- 
ously, placed in cast iron troughs containing clean water re- 
newed by a stream constantly flowing through, they are then 
taken in hand singly, and scoured if necessary with sand 
and hempen pads before being delivered to the tinman. 

Now comes the last process. The sheets are iron only so 
far. They next reach the tin house, and are placed in a 
trough containing clean water, ready for the tinman, as he 
is termed, who then picks them up and puts them singly in 
a grease pan containing palm oil, to soak, and after being 
there for a short time the tinman places the sheets in a large 
iron pot containing molten tin, with a covering of palm oil. 
Here it unites with the tin, to which it has a strong affinity. 
When he has performed his part the plates are handed over 
to the next man, called a washman, whose pot contains pure 
molten tin; after they have soaked in his pot a little, he 
raises them with a tongs on to the hob as he requires them, 
brushes the surface of both sides of each sheet, and after 
dipping them into another pot containing molten tin again, 
they are sent through rolls which work in a large pot con- 
taining palm oil, and the speed at which the rolls move regu- 
lates t'.ic quantity of tin to be put on each sheet. They are 



afterward raised from the rolls (under which they have been 
passing) by a youth, called a riser, handed to two young 
women, who rub them in bins or boxes containing bran, one 
after the other, which takes off the grease; another girl, 
called a duster, gives them a further polish with a skin 
duster, and takes them to the assorting room, where every 
plate passes inspection, and, if not up to the mark, is sent 
back for rectification. After passing through that ordeal 
they are counted and weighed by young women, made up 
into boxes according to the different sorts, handed to boxers 
or packers, who pack them in elm boxes, marked by brand- 
ing irons as per order, and finally placed in the railway truck 
to be forwarded to their various destinations. It may be a 
surprise to some to know that a tin plate passes through 
about thirty hands from the bar to the railway truck, but is 
handled no less that 105 times. Such is a simple account of 
tin plate making. 

< < i > » 

MECHANICAL INVENTIONS. 

Mr. Elijah Cravens, of Osage Mission, Kan., has patented 
an improvement in the class of automatic car couplings in 
which each drawhead is constructed with a horn and pro- 
vided with a pivoted draw bar or clevis, which, when two 
cars meet, drops over the horn on the opposite draw head 
and thus locks the cars together. The improvements relate 
to details of construction and a peculiar combination of the 
various parts, which render it practical and efficient. 

Mr. Charles A. Tucker, of Brooklyn, N. Y., has patented 
an improved nut lock, designed especially for securing nuts 
on bridge bolts, carriage bolts, and the like. 

Mr. Frank P. Simonds, of Natick, Mass., has patented a 
simple device for treeing boots, which is rapid and efficient. 
The device operates by two eccentrics, which are oppositely 
arranged in respect to each other, and are connected with a 
strap which is drawn over the boot on the tree with a re- 
ciprocating motion. 

An improved barrel making machine has been patented 
by Messrs. David Murray and Thomas W. McGregor, of 
Rushford, Minn. The object of this invention is to provide 
in a single machine the several mechanisms and devices for 
trussing and working the ends of barrels, kegs, etc., pre- 
paratory to receiving the heads. 

Mr. Albert T. Bleyley, of Conception, Mo., has patented 
a car coupling, so constructed that cars of the same height 
or different heights will couple themselves when run to- 
gether, and which can be uncoupled from the tops of the 
cars. 

Mr. William Brown, of Fort Cameron, Utah Ter., has 
patented a hollow iron railroad tie, of rectangular cross 
section, having a concave bottom, and having end ledges 
formed on its top to prevent the spreading of the rails. 
-. ■♦<« > «■ 

Researches on Batteries. 

The author has found two methods for obviating the in- 
convenience that chemical action in batteries is never entirely 
arrested when the circuit is open. One of these methods is 
based upon the absorbent power of animal charcoal, and is 
applicable to all the cases where the depolarizing liquid is a 
metallic salt. He has constructed a sulphate of copper bat- 
tery, in which thecopper solution cannot be diffused through 
the zinc. He takes an ordinary Calland element, at the bot- 
tom of which is placed a stratum of powdered copper sul- 
phate, covered with bone-black, washed, and powdered. 
The zinc is placed in the upper part of the jar, and is sepa- 
rated from the copper sulphate by the bone-black. The ele- 
ment thus arranged resembles a Minotti battery, in which 
bone-black is substituted for sand. The zinc remains entirely 
unaffected. The second method, more general than the first, 
consists in taking as a depolarizing body a liquid which gives 
a precipitate on mixture with the liquid which attacks the 
zinc. The diaphragm separating the two liquids is thus ren- 
dered completely impermeable. The precipitate formed in 
its pores must be a conductor of electricity and must be cap- 
able of electrolysis. — A. D'Arsonml. 



AMERICAN BAZOES. 

Among the industries which have been transplanted to 
this country during recent years none has had greater 
prejudice in favor of foreign products to overcome, or has 
started from a higher level of practical excellence, than the 
manufacture of fine razors. 

For twenty years or more the establishment of Mr. J. R. 
Torrey, 34 Southbridge street, Worcester, Mass., has had a 
national reputation for the variety and quality of the razor- 
strops it has turned out. More recently Mr. Torrey has 
formed with his son and Mr. Joseph Turner, a practical razor 
maker, the J. R. Torrey Razor Company, and organized under 
the most favorable conditions an establishment for the pro- 
duction of razors of the finest quality. 

Here the steel in the bar, the horn and ivory in the raw 
state, are taken in hand, blades are forged and ground, han- 
dles are made, and every step of the work of producing 
finely-finished razors is going on under the same personal 
supervision. The making of the paper cases, their lettering 
in gold, and the etching of the razor blades, are all included 
in the work of the establishment. Hence our American cut- 
lers are no longer obliged to send to Europe for razor blanks 
and handles, as they are now made of equal excellence on 
our own soil. 

The methods and processes employed at Sheffield have 
been greatly improved upon, and the J. R. Torrey razors 
have taken high rank in competition with the best that 
Europe produces. 



Improvement of tbe Bunsen Battery. 

This improvement, made by Mr. Azapis, consists chiefly 
in replacing the acidulated water in which the zinc is im- 
mersed by a solution of about 15 per cent of cyanuret either 
of potassium, of caustic potash, of sea salt, or of ammonia 
salts. The liquid in the porous vessel which contains the 
carbon plate remains the same as usual. This improvement 
has the advantage that, while the intensity of the current is 
the same as in the Bunsen element, the zinc plates do not 
need to be amalgamated, and the consumption of zinc is con- 
siderably less, while the constancy and the durability of the 
current are remarkable. A battery improved in such a man- 
ner, which consisted of 25 elements, and in which ordinary 
ammonia salts were employed, was used without interrup- 
tion for four days in succession, and during the evening for 
the purpose of producing an electric light. Another advan- 
tage of the battery is that it gives out very little odor. 

Tbe Exportation of Apples. 

Over 4,0,000 barrels were shipped to Europe from this and 
other American ports during the last week of September, 
and large quantities are expected to follow. It is a year of 
extra bearing in most parts of this country, while in Eng 
land and other parts of Europe the apple crop is a failure. 
It is estimated that half a million barrels will be exported 
this season. Two years ago — a good apple year — 333,000 
barrels were shipped \o Europe. 



CREMATION OF THE DEAD. 

Exactly how to dispose of the ashes of the dead in the 
most satisfactory manner, after cremation is accomplished, 
is still a question. The ancient practice was to deposit the 
ashes in a funereal urn, to be preserved in a tomb or other 
sacred place. This 'is also the modern custom. But if 
tombs are to be required then there is not much need for 
cremation, as the corpse may as well be buried in the tomb 
without cremation. 

' A recent American patent consists in providing a parlor 
bust of the deceased, cut in marble, and in making a hole 
in the back of the bust, wherein the ashes are to be deposited 
after cremation of the body. 

A further improvement, suggested by one of our lady 
correspondents, is to prepare a wet mixture of cements for 
artificial stone or marble, and sprinkle the ashes of the de- 
ceased into the mixture, which is then to be cast or pressed 
into the form of busts, statuettes, or other objects. In this 
way various members of a family might possess enduring 
portions of the ashes of the departed one. 

< in * : : — • 

Pneumatic Tubes supersede Casb Boys. 

The incessant calls for cash boys, which formerly made 
shopping in our larger establishments so wearisome, if not 
exasperating, were silenced and the terrors of shoppers 
greatly mitigated by the introduction of electric calls. An 
enterprising Philadelphian has gone a step further, and dis- 
placed the dusty skurrying of cash boys and cash girls by a 
system of pneumatic tubes. Under the new system an in- 
spector and wrapper is stationed at each counter, who will 
receive with the money and goods the seller's check. While 
the goods are being wrapped up the cash with the proper 
vouchers will be transmitted to a centrally located cashier, 
who will return the change through the proper tube. There 
are two such tubes leading from each counter to the cashier's 
inclosure. One of the tubes is to carry the money to the 
cashier, and the other is to return the change and accom- 
panying check to the counter again. The "carriers " which 
work inside of the tubes are little cylindrical boxes of sheet 
steel, lined with green baize, and protected at each end by 
diminutive felt cushions. Each carrier is of the exact di- 
ameter of a silver dollar, and is capable of holding thirty of 
lb latter pieces or a much larger sum. By means of a 
steam engine and exhaust pump in the cellar, with proper 
attachments leading therefrom, the air is being constantly 
exhausted at the cashier's end of the tube and at the counter 
end of the tube of each pair; and when a "carrier" isplaced 
in the mouth of either tube, it is immediately drawn to the 
other end, and is there delivered automatically by an appa- 
ratus devised for the purpose. This system not only saves 
time and noise, but the wages of an army of boys or girls, 
besides discharging a large amount of fresh air into the 
building, greatly improving the ventilation. 



Tbe Factory Laws In Switzerland. 

A short time ago the Swiss Government enacted laws 
restricting the time during which the workmen might be 
employed in factories, and forbidding the employment of 
children under 15 years of age. It appears now that this 
law works so injuriously that the State counsel is embar- 
rassed about it and advocates its abolition, as many Swiss 
manufacturers have founded new establishments abroad, 
while others are removing their old plant entirely in order 
to escape the restrictions imposed, especially the limitations 
of the hours of labor, contending that the capital invested 
does not yield sufficient returns when the factories have to 
be idle for 14 to 15 hours out of every 24. This objection 
could be easily met by employing two sets of workmen, 
each working 8 hours a day ; while with three sets of hands 
the factory could be kept going night and day. 

The restricting laws would ere this have been abolished 
were it not that the working classes are agitating against its 
repeal. The result of the struggle in little republican Swit- 
zerland is looked upon with interest. 
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The standard gallon of the United States contains 231 
cubic Inches. H. W. Johns' Asbestos Liquid Paints are 
sold by this measure, and, although they command a 
higher price than any others, they are more economical 
owing to their wonderful covering qualities and supe- 
rior durability. They are strictly pure linseed oil paints 
of a higher grade than have ever before been offered to 
the public, and are in use upon the finest and most ex- 
tensive structures in this country, among others the 
United States Capitol at Washington, the Metropolitan 
Elevated Railroad of New York, etc. Samples of 
twenty-eight newest shades for dwellings sent free. H. 
W. Johns M'f 'g Co., sole manufacturers, No. 87 Maiden 
Lane, New York. — Adv. 
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The O/targefor Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 

|y The publishers of this paper guarantee to adver- 
tisers a circulation of -not less than 50,000 copies every 
issue. 



Chard's Extra Heavy Machinery Oil. 

Chard's Anti-Corrosive Cylinder Oil. 

Chard's Patent Lubricene and Gear Grease. 

R. J. Chard, Sole Proprietor, 6 Burling Slip, New York. 

The Tools, Fixtures, and Patterns of the Taunton 
Foundry and Machine Company for sale, by the George 
Place Machinery Agency, 121 Chambers St., New York. 

Steam Yacht Wanted.— Send description, speed, and 
lowest cash price, to Lock Drawer C, Meredith, N. H. 

A. J. Emery, Mechan. Engineer, 7 Cortlandt St.,N. Y. 

For Sale, on account of increase of power, one 24 x 48 
Corliss Engine, with three boilers and equipment com- 
plete. Now in use, but deliverable in November next. 
For particulars address Natchez Cotton Mills Company, 
Natchez, Miss. 

2 Steam Yachts for sale. Geo. F. Shedd,Waltham, Mass. 

Factory for sale or lease. Building 40 x 100 feet; 
forge shop 30 x 160 feet; 12 lots; steam power. Burr & 
Co., 212 West St., Brooklyn. 

Shafting Straighteners. J. H. Wells, Vineland, N. J. 

The genuine Asbestos Cement Felting consists of fine 
long asbestos fibers and a cementing compound, which 
forms a light, porous, fireproof covering, partaking of 
the nature of a felt and a cement. It is prepared ready 
for use, can be easily applied by unskilled workmen, and 
forms the most effective, durable, and economical non- 
conducting covering in use for steam pipes, boilers, and 
other heated surfaces. H. W. Johns Manuf. Co., 87 
Maiden Lane, New York, sole manufacturers. ■ 

Wanted— A Second-hand Engine Lathe, back gear, 
screw cutting, in good order. Address, giving descrip- 
tion and price, Glass Works, Poughkeepsie, N. Y. 

Improved Eock Drills and Air Compressors. Illus- 
trated catalogues and information gladly furnished. 
Address Ingersoll Rock Drill Co., \% Park Place, N. Y. 

Collection of Ornaments. — A book containing over 
1,000 different designs, such as crests, coats of arms 
vignettes, scrolls, corners, borders, etc., sent on receipt 
of $2. Palm & Fechteler, 408 Broadway, New York city. 

The Eureka Mowing Machine now is acknowledged 
as the besfc.in the market. It has taken the first premium 
in nearly every State Fair this year. Prices to suit the 
times. Send for illustrated circular to Eureka Mower 
Company, Towanda, Pa. 

The Boomer & Boscliert Press Co. have in daily oper- 
ation, at the Am. Inst. Fair, a complete cider mill and 
cider jelly manufactory. New York Office, 15 Park Row. 

Phoenix Packing 
Phoenix Packing 



Packing once tried always used, 
from 1-16 up in spools or on coils 
Company, 108 Liberty St., N. Y. 

Gas Machines.— Be sure that you never buy one until 
you have circulars from Terril's Underground Meter 
Gas Machine, 39 Dey St., New York. 

Experts In Patent Causes and Mechanical Counsel. 
Park Benjamin & Bro., 50 A stor House, New York. 

Corrugated Wrought Iron for Tires on Traction En- 
gines, etc. Sole mfrs., H.Lloyd, Son & Co., Pittsb'g, Pa. 

Malleable and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited, Erie, Pa. 

Skinner & Wood, Erie, Pa., Portable and Stationary 
Engines, are full of orders, and withdraw their illustra- 
ted advertisement. Send for their new circulars. 

Sweetland & Co., 126 Union St., New Haven, Conn., 
manufacture the Sweetland Combination Chuck. 

Power, Foot, and Hand Presses for Metal Workers. 
Lowest prices. Peerless Punch & Shear Co.. 52 Dey St.,N.Y, 

The Brown Automatic Cut-off Engine; unexcelled for 
workmanship, economy, and durability. Write for in- 
formation. C. H. Brown & Co., Fitchburg, Mass. 

Recipes and Information on all Industrial Processes. 
Park Benjamin's Expert Office, 50 Astor House, N. Y. 

For the best Stave, Barrel, Keg, and Hogshead Ma- 
chinery, address H. A Crossley, Cleveland, Ohio. 

Best Oak Tanned Leather Belting. Wm. F. Fore- 
paugh, Jr..& Bros., 531 Jefferson St., Philadelphia, Pa. 

National Steel Tube Cleaner for boiler tubes. Adjust- 
able, durable. Chalmers-S pence Co. ,40 John St., N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, importers Vienna lime, crocus, 
etc. Condit, Hanson & Van Winkle, Newark, N. J., and 
92 and 94 Liberty St., New York. 

For Patent Shapers and Planers, see ills. adv. p. 220. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 

Hydraulic Jacks, Presses and Pumps. Polishing and 
Buffing Machinery. Patent Punches, Shears, etc. E. 
Lyon & Co., 470 Grand St., New York. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 

Wright's Patent Steam Engine, with automatic cut 
off. Thebestengine made. For prices, address William 
Wright, Manufacturer, Newburgh,N. Y. 



Improved Solid Emery Wheels and Machinery, Au 
tomatic Knife Grinders, Portable Chuck Jaws. Impor- 
tant, that users should have prices of these first class 
goods. American Twist Drill Co., Meredithville, N. H. 
Silent Injector, Blower, and Exhauster. See adv. p. 252. 

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 
& O'Brien, M'f'rs, 23d St., above Race, Phila., Pa. 

Don't buy until you see the $4 Drill Chuck; holds to 
9-16. A. F. Cushman, Hartford, Conn. 

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 2£ Columbia St., New York. 

50,000 Sawyers wanted to send their full address for 
Emerson's Hand Book of Saws (free). Over 100 illus- 
trations and pages of valuable information. How to 
straighten saws, etc. Emerson, Smith & Co., Beaver 
Falls, Pa. 

For Wood-Working Machinery, see illus. adv. p. 252. 

Eclipse Portable Engine. See illustrated adv., p. 252. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p.253. 
For Separators, Farm & Vertical Engines, see adv.p.220. 

Elevators, Freight and Passenger, Shafting, Pulleys 
and Hangers. L. S. Graves & Son, Rochester, N. Y. 
Clark Rubber Wheels adv. See page 237. 

Steam Engines; Eclipse Safety Sectional Boiler. Lam- 
bertville Iron Works, Lambertville, N. J. See ad. p. 141. 
4 to 40 H. P. Steam Engines. See adv. p. 252. 

Nellis' Cast Tool Steel, Castings from which our spe- 
cialty is Plow Shares. Also all kinds agricultural steels and 
ornamental fencings. Nellis, Shriver & Co,, Pittsburg, Pa. 
Rollstone Mac. Co. 's Wood Working Mach'y ad. p. 237. 

C. J. Pitt & Co., Show Case Manufacturers, 226 Canal 
St., New York. Orders promptly attended to. Send for 
illustrated catalogue with prices. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blin 1 Machinery, Send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Elevators.— Stokes & Parrish, Phila., Pa. See p.252. 

National Institute of Steam and Mechanical Engineer- 
ing, Bridgeport, Conn. Blast Furnace Construction and 
Management. The metallurgy of iron and steel. Prac- 
tical Instruction in Steam Engineering, and a good situa- 
tion when competent. Send for pamphlet. 

Reed's Sectional Covering for steam surfaces; any 
one can apply it; can be removed and replaced without 
injury. J. A. Locke, Agt., 32 Cortlandt St., N. Y. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 205. 

For Yale Mills and Engines, see page 252. 

For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie'sad. p. 220. 
For Mill Mach'y & Mill Furnishing, see illus. adv. p.221. 

Mineral Lands Prospected, Artesian Wells Borsd, by 
Pa. Diamond Drill Co. Box423, Pottsville, Pa. See p. 221 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills. Large knife work a specialty. 
Also manufacturers of Soloman's Parallel Vise. Taylor. 
Stiles & Co., Riegelsville, N. J. 

Penfield (Pulley) Blocks, Lockport, N.Y. See ad. p. 252. 



NEW BOOKS AND PUBLICATIONS. 

The Victoria. Review. Published at Mel- 
bourne, Australia, by the Victoria Review 
Publishing Company, and edited by H. 
Mortimer Franklyn, Esq. 

This is one of the best magazines that comes to this 
office from any country. The Victoria Review is pub- 
lished monthly, and its contributors are among the most 
able and profound writers of the day. The July num- 
ber, just received, contains papers from several eminent 
writers, and to better convey an idea of the nature of 
the publication we append a list of the writers and the 
subjects of their several contributions in the July issue: 
Lewes' History of Philosophy, by C. Hamilton Bromby 
(Tasmania); Nineteenth. Century England, by the Rev. 
W. H. Fitchett; A Few Words about Beranger, by John 
F.Perrin (New Zealand); Proportional Representation,by 
Guido Padelletti (Florence); Modern Biology, by Edward 
B. Sanger (Adelaide); The Place of Religion in Fic- 
titious Literature, by Miss C. H. Spence (Adelaide); A 
Venetian Dramatist, by James Smith; Sermons on 
Genesis by Dr. Bromby, by the Very Rev. the Dean of 
Melbourne; Goethe's " Faust "and Byron's "Manfred," 
by R. Colonna-Close; The Affairs of Europe, by Emilio 
Castelar (Madrid); A Menacing Comet, by Richard A. 
Proctor; The Decay of Matrimony in Victoria, by the 
editor; The. Contemporary Thought of Great Britain, 
Europe, and the United States. We would like to see 
this Review more widely circulated than it has hereto- 
fore been in this country, for it merits an extensive sub- 
scription list, if it is published in a remote English colony 
on the other side of the globe. We would, therefore, 
recommend it to the patronage of students and all 
thoughtful persons, who, we are sure, will be both inter- 
ested and benefited by receiving the publication regu- 
larly. D. Appleton, 3 Bond street, New York, receives 
subscriptions and furnishes the numbers to their sub- 
scribers as soon as they are received. 

Manual of the Railroads of the United 
States for 1880. By Henry V. Poor. 
New York: H. V. & H. W. Poor. 8vo, 
el., pp. 1077. $5. 
Poor's Manual grows fatter and more widely useful 
every year. This the thirteenth annual number gives 
the mileage, stocks, bonds, cost, traffic, earnings, ex- 
penses, and organizations of something like 1,400 rail- 
roads, with an appendix containing a full analysis of 
the debt of the United States and of the several States. 

Boletin de la Sociedad de Geografia 
y estadistica de la republica mexi- 
cana. Vol. V. Mexico, 1880. 

The present issue of this valuable scientific publica- 
tion, which we have just received from the society, em- 
braces the first three numbers of the fifth volume (third 
series). The articles, as usual, pertain to a wide range 
of scientific subjects, are very interesting, and give evi- 
dence of conscientious study and much painstaking 
i labor on the part of the authors. The contents, in addi- 
' tion to the society's proceedings, embrace contribu 



tions from Sr. Fernandez on the " Determination of the 
Length of the Seconds Pendulum in Mexico at 2,283 
Meters above the Sea Level ;" Sr.Leal on a " Study of 
Mortality intheCity of Leonde Aldamas;" Sr. Ramirez 
on the " Mines and Mineral Productions of Guadalcazar 
in San Luis Potosi ;" Sr. Reyes, "Meteorological Ob- 
servations ;" and Sr. Arechiga, "Note on the Saltpits 
of Sayula. 1 ' In addition to these signatures, there are 
various notes and translations by the editors, making 
altogether a collection which well sustains the high 
standard reached by the preceding volumes. We con- 
gratulate the Mexican Society of Geography and Statis- 
tics on having so many earnest workers, in its ranks, 
and wish it every success. 

Elementary Treatise on Electric Bat- 
teries. From the French of Alfred 
Niaudet. Translated by L. M. Fish- 
back. New York: John "Wiley & Sons. 
$2.50. 
Telegraphers, and all others who have to do with or de- 
sire to study the nature and management of the various 
types of electric batteries, will find M. Niaudet's book 
very serviceable. The translator's fitness for his task 
is generally vouched for by the capable electrician of 
the Western Union Telegraph Company, Mr. George 
d'Infreville. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. ' 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to I 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the ' 
Editor declines them. | 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit f rom $1 to $5, according to the subject, j 
as we cannoL be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
ffice . P rice 10 cents each. 



(1) L. H. C. asks: 1. How many two quart 
Bunsen cells will be necessary h to run a Duboscq's 
electric light regulator? A. About 50. 2. Is the fol- 
lowing a proper formula for the battery fluids: for 
porous cell— 1 gallon water, 1 lb. bichromate of potash, 
\% parts sulphuric acid; in outside jar— 1 part sulphuric 
acid to 12 of water (by measurement) ? A. Yes. 

(2) D. H. F. asks: Will a dynamo-electric 
machine produce a continuation of sparks between two 
or more electrodes in the circuit, or must an induction 
coil be placed in the circuit? A. An induction coil 
will be required. 2. What is the best material to make 
the electrodes of? A. Platinum. 3. Why are the but- 
tons on telegraphic instruments platinum tipped? A. 
Because it is refractory and unoxidizable. 4. Does not 
every electro-magnet placed in an electric circuit act as 
so much of a break or resistance coil to the current ? 
A. A s so much resistance. 

(3) H. S. writes: I wish to build a cistern 
to hold twelve thousand gallons. It can't extend over 
five and a half feet below the surface, on account of 
the quicksand. What shape and dimensions are re- 
quired to secure the greatest strength in walls ? How 
manybrick will itttaketo build it? A. A cistern twenty 
feet diameter andfive feet deep will hold the quantity 
named. The number of bricks cannot be given, with- 
out knowing the thickness of the walls, and this will de- 
pend somewhat upon the nature of the soil backing the 
walls. 

(4) C. W. H. asks: 1. On what part of 
the axle of a buggy wheel is the greatest friction while 
the vehicle is in forward motion? A. It depends upon 
the surface over which the wheel is traveling, the size of 
the wheel, and the load. Generally a little forward of 
the vertical line. You may determine this point in any 
given case by examining an axle long in use, and see 
where has been the greatest wear. 2. If a wheel could 
be suddenly freed from its axle while the vehicle was 
in motion, would the wheel run on with accelerated mo- 
tion—in other words, if the speed of the vehicle con- 
tinued the same, could the free wheel pass it? A. No. 

(5) G. S. H. writes: 1. I wish to build a 
small steam yacht; I wish it entirely for speed. The 

"boat must be sufficiently large to carry 500 lb., besides 
boiler and engine. I have an engine, 2 inch bore by 4 
inch stroke. What size boiler and boat will I require, and 
the speed I can make with same? A. Length 18 to 20 
feet by 4)^ feet beam, by 28 inches deep; engine, 2 inch 
cylinder by 4 inch stroke; boiler, upright tubular, 22 
inches diameter by 40 inches high; tubes, 1 inch or 1& 
inch diameter by 24 inches long. 

(6) C. W. asks: 1. Would it not be as well 
in making the dynamo machine described in Supple- 
ment, No. 161, to wind the wire round the armature in- 
stead of lengthways? A. No. 2. Would the machine 
be strong enough to magnetize small bars of steel? A. 
When made according to directions given in the Sup- 
plement, yes. 

(7) J. N. J. asks: Will it require a 
stronger dam or dike to hold a large body of water 
than it does to hold a very small body? A. Leaving out 
of consideration the effect of waves, the depth being 
the same in both cases, there would be no difference in 
the strength of dam required. 



COMMUNICATIONS RECEIVED. 
On Boiler Explosions. By L. H. K. 
On Hydraulic Cements. By J. D. 
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INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of the United States were 
Granted in the Week Ending 

September 21, 1880, 

AM> EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A printed copy of the specification and drawing of any 
patent in the annexed list; also of any patent issued 
since 1866, will be furnished from this office for one dol- 
lar. In ordering please state the number and date of the 
patent desired and remit to Munn & Co., 37 Park Row, 
New York city. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the speci- 
fications not being printed, must be copied by hand. 

Air engine, F. E . B. Beaumont 232,438 

Alarm lock, H. Hoffmann 232,497 

Animal power, J. Wilson 232,384 

Armor plate and method of producing the same, 

J. D. Ellis 232,476 

Axle arms, tool for repairing, L. S. Lewis 232,407 

Axle, carriage, A. E. Smith 232,560 

Axie coupling, vehicle, Eimbeck & Wehrmann.... 232,473 

Bag holder, B. A.Taber 232,568 

Baling press, A. A. Gehrt 222,400 

Ball trap, W. R. Hamilton 232,347 

Barrel swing, E. M. Mallett 232,523 

Barrels, rack for tiering, W. H. Thomas 232,569 

Bed bottom spring, I. A. Clippinger 232,390 

Bell, individual call, F. Blake 232,442 

Belting, machine for stretching leather, W. H. . 

Chace 232454 

Belts, method of and means for clasping, W. M. 

Whiting. 232.428 

Binder, temporary, Smith & Shannon 232,374 

Blower, rotary, C. A. Smith 232,559 

Boiler furnace, steam, H. McElroy 232,534 

Boot and shoe sole channeling and trimming ma- 
chine, J. S. Turner 232,382 

Boot and shoe soles, mechanism for abrading and 

polishing, J. A. Ambler 232,323 

Boot and shoe stretcher, F. A. Fay 232,478 

Bottle and stopper, J. C. De La Vergne 232,468 

Bottle stopper, H . C. Johnson 232,404 

Bottle stopper, S. S. Newton 232,362 

Bottles, lamp chimneys, tumblers, etc., machine 

for washing, M.Cody 232,458 

Brake lever, J. J. Padden -. 232,410 

Brush, blacking, E.L. Wood 232,585 

Brush machine, C. A. Watkins 232,576 

Buckle, harness, A. & C. L. Marschall . 232,526 

Buffing roller, J. G. Buzzell 232,333 

Butter press, N. S. Long 232,356 

Button and button fastener, E. Wright 232,587 

Button, collar, G. E. Adams 232,385 

Buttons from plastic material, manufacture of, 

P. L. Sylvester 232,564 to 232,567 

Buttons from plastic material, manufacture of, 

C. R. Wickes 232,582 

Calculator, II. Fitch 232,482 

Can filling machine, L. Cutting 232.339 

Can seaming machine, H. Miller 232,535 

Car coupling, E. Cravens 232,464 

Car coupling, H. Heller 232,348 

Car coupling, J. J. Padden 232.411 

Car door, freight, L. H. Webster 232,578 

Car door lock, W. Bradley 232,448 

Car, dumping, J. F. Mathews 232,528 

Carpet lining, E. K. Cooley 232,336 

Chair, L. Heywood 232,496 

Check row wires, stop and wire for, J. C. Dupee . . . 232,472 

Chimney cap, W. D. Bartlett 232,434 

Churn power, H. Brown 232,451 

Cigar holder, C. Carrington 232,453 

Clapboard sawing machine, S. Babcock 232.326 

Cock, self-closing, M. Hogan 232,350 

Coffee, etc., machine for cleaning, scouring, and 

polishing, G. W. & G. S. Hungerf ord 232.504 

Coke oven, E. Burns . 232,389 

Colter and jointer, combined, A. C. Schram 232,370 

Comb, high back, E. Brown 232,449 

Copying apparatus, H. Van Hoevenbergh 232,425 

Cornice, extension, G. VV. Ferguson 232,479 

Corset, Mamlok & Drewes 232,524 

Corset cover, D. L. Engel 232,477 

Cot, folding, C.J. Skau 232,418 

Damper regulator, J. C. McLaughlin ..232,359 

Dentist's chair, N. N. Horton 232,352 

Doll support, L. Herrick 232,403 

Door hanger, S. Shreffler, Jr 232,555 

Door mat, J. W. Lilly 232.408 

Drier, J. II. Prichard 232,544 

Drier, H. Tilden 232,572 

Dust pan, G. E. Neville 2S2.361 

Egg beater, T. W. Brown 232,328 

Egg beater, H. B. McCool 2323,58 

Ejector, steam operated water, H. Coll (r) 9,380 

Elbow pipes, machine for making, M. Piischner. . 232,368 

Electric lighting apparatus, A.J. Martin 232,357 

Electric machine, dynamo, C. J. Van Depoele 232,574 

Electrical visual indicator, C. II. Pond 332,415 

Elevator, F. Stoddard 232,377 

Elevator,carrier,anddump,comb'd.C. A.Baldwin 232,433 
Elevators, safety attachment for, D. H. Chamber- 
lain 232,455 

Exercising machine, J. H. Weeks 232,579 

Explosive compound, M. Tschirner 232,381 

Eyeglass case, E.J. Hauck 232,493 

Faucet, L. W. Truesdell . 232,380 

Feed for horses and cattle, H. H. Beach 232,327 

Feed water heater, S. M. Fulton 232,342 

Feed water heater, I. E. Myrick 232,539 

Feed water heater, D. P. Stewart 232,563 

Fence, L. W. Berger 232,440 

Fence, J. D. Olinger 232.540 

Fences, barbed wire for, H. B. Scutt 232,372 

Fire alarm signal box, electric, J. M. Gardiner 232,343 

Fire engines with hydrants, etc. , coupling for con- 
necting, D. D. Hayes 232.495 

Fish cans, lining for, L. Lenglet 232,517 

Flooring clamp, W. Douley... 232,470 

Flour dressing machine, G. E. Throop 232,379 

Flue cleaner, P. W.Lamb 232,406 

Frlezing machine, G. W . Passell 232.365 

Game apparatus, S. J. Delan 232.394 

Garment supporter, G. H. Phelps 232,413 

Gearing, J. S. Worth 232,586 

Glass and other fragile vessels, casing for, J. 

Hughes 232,502 

Grain binder, C. W. Levalley 232,518 

Grain drills, force feed device for, J. C. Slaughter 232,373 
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Grate for stoves and furnaces, 1, Hayes 232,494 

Grave cover, J. E. Thomas, 232,570 

Grinding mill, corn, M. Moller. , 232,536 

Grinding shavings, machine for, I. & A. G. Tomp- 
kins (r) 9,383 

Harness maker's stitching horse, <J. A. Holland .. 232,351 

Harrow, rotary, F.J. Lampton 232,355 

Harvester, cornstalk, W. I. Ely 232,474 

Hay elevator and carrier, G. ftundle 23:2,548 

Hay loader, Fleek & Williams 232,397 

Hoisting apparatus, C. E. Albro ,. 232,386 

Hoisting apparatus for elevators, etc., N. B. Crush- 
ing 

Horse detacher, C. H . Thompson . 

Horsepower, W.W.Garland 

Horse stopping detachment for wagons, G. YV. 

Blake 

Horseshoe nails, machine for forging, J. A. Hut- 
chinson ... 

Incubator, H. W. Axf ord . v . 

Ink fountain, I. Collat 

Kitchen table, J. Graves etal 

Lacing garments, means for, E. H. Smith 

Lacing hookstock, S.N. Smith 

Lamp, E. M. Lowden 

Lamp bracket, E. A. Parker 

Lamp chimneys and similar articles, apparatus 

for crimping, A. Harcum 

Land roller, T. Kammerer 

Lanterns and flags, holder for signal, F. W. Cool- 

baugh 

Lasting jack, G. W. Ilutchins — * 

Latch, T W. Kimbell 

Latch, door, P. Mathes 

Lathe, metal turning, W. F & J. Barnes 

Lathe, rosette, C. V Woerd 

Laundry use, composition for, F. Ponsy Pon 

Leather and applying oil thereto, machine for 
drying and finishing, Johnston & Humphrey. 

Lif ting jack, w, B. Allen. 

Lifting jack, J. Paar 

Lifting jack, A. B. Probasco 

Liquid tester. J. A . Lindsay 

Loom stop motion, R. B. Goodyear 

Magnet, electro. L. K. Fuller 

Magneto-electric machine, A. G. Holcombe. 

Mattress frame, R. E. Campbell 

Measure and register, grain, S. A. Boyd 

Measure, automatic liquid, H. E. Marchand 

Measuring and mixing gauge. A. B. Davis 

Mechanical motor for churns, etc. , M. F. Sears . . . 

Mechanical movement, J. F. Gordon 

Mechanical movement, H. L. Moulton 

Metal bodies, attaching bottoms to cylindrical, 

G. W. Knapp 

Metal rings, making jointed, Ellrich & Allen ..... 

Milk can. Brown & Rosa 

Milk cooler, Buell & Cudworth 

Mill for grinding and reducing grain, etc., L. 

Smith 

Mines, method and apparatus for destroying fire- 
damp in, R. Blacklidge 

Mowing machine, Shatters & Ray (r) 

Nut lock, C. Rukenbrod , 

Ore grinding mill, A. B. Paul. 

Ore roasting and reducing furnace, J. H. Morton. 

Packing, stuffing box, G. J . Payton 

Paper cap, A. Botsford 

Paper pulp, etc., washer for, G. A. Whiting 

Paper pulp, wood grinder for making, S. M. Allen 

Parer, apple, R. P. Scott 

Pen. fountain, J. S. Purdy .. 

Photographic images, producing, D.N.Carvalho (r) 

Pianoforte, upright, A Felldin 

Picture frame, B. Dreyfuss 

Planter and fertilizer distributer, combined corn, 

R. N. Boston 

Planter, corn and cotton, J. Howard 

Plow, W. P. Brown 

Plow, C. F. Goddard 

Plow, E. May.. 

1 'low, sulky, F. B. H unt 

Pocket, C. H. Shaw 

Pottery ware, manufacture of, H. R. Bodine 

Printer's quoini G. Scott. 

Pulp machine, wood, A. Fickett 

Pulping and grinding fibrous and other materials, 

machine for, C. E. B. Ccoke etal 232,460 

Pump. A. H. Lighthall 232,520 

Pump bucket, chain, J. D. Shoots 232,554 

Pump, cattle, E. Hoover 232,499 

Pump, siphon, W. B. Manwaring. 232,525 

Pump, windmill, D.C. Walling 232,577 

Punching metal, hand device for, S. G. Wilcox. . . 232,583 

Radiator for stovepipes, C. F. Adams 232,4,9 

Railway switch signals, circuit controllingappar- 

atus for, Gassett & Fisher , 

Reapingand mowing machine. E. Lacheze 

Refrigerating butter carrier, W. E. Rutherford 

Refrigerator, J. C. W. Forrester 

Rolling machine, metal, H. Kellogg (r) 

Ruches, machine for making, G. G. Bates 

Scaffold, A. W . Silvius 

Scaffold, shingling, R. A. H. Ashlock 

Scale bean., D. W. Dake.. .. 

Scales, wagon, W. W. Hopkins 
Scarf , neck, Laverty & Hancock .... 

Scraper, SI . W. Farber 

Screw cutting die, W. J. McCormack 

Sewer trap, A. Staples 

Sewing machine, book, E. S. Boynton 232,446, 

Sewing machine driving mechanism, F. L. Hart- 

enstein 232,491 

Shaft bending machine, J. H. Smith 232,557 

Sheaves, anti-friction roller for, F. B. Torrey 232,423 

Sheet mrtal vessel, G.W. Knapp 232,510 

Ships, harbor ballast for, J. H. Barnes .... 232,435 

Shot, apparatus for retailing, M. Stokes 232,378 

Sieve, flour, Huntley & Heine 232,507 

Sifter, flour and meal, P.J. Sprague 232,562 

Silk reel, S. Brooks 232,330 

Skylight. J. W. Geddes 232,399 

Slate, school, C. F. Rapp 232,416 

Snath, bending machine, K.J. Ruff 232,547 

Snow shovel, H. Clark 232,456 

Soldering apparatus can, E. Norton 232,409 

Soldering machine, can, J. S. Hull 232,503 

Spinning machine spindle, W. C. Macomber 232.522 

Spinning, ring for ring, J. W. Wattles (r) 9,382 

Spittoon, J. Cohn 232,391 

Spoke tenoning machine, W. II. Davis ... 232,340 

Stamp, hand,' B. B.Hill 232,349 

Stave crozing machine, D. Halladay 232,489 

Staves, machine for sawing tank, D. Halladay 232.490 

Steam boiler, W.M.Fisher 232,481 

Steam generator, A. J. Collinge 232,459 

Steam generator, D. Davison 232.465 

Steering apparatus for vessels, A. Griffin 232,487 

Stove, heating, B. F. Clement 232,457 

Stove, platform, W. Westlake 233,427 

Target, electric annunciating, M. Ullman 232.424 

Target, electrical recording, R. H. Savage 232,417 



232,338 
232,571 
232,484 

232,441 

232,353 
232,325 
232,335 
232,401 
232,420 
232,561 
232,521 
232,412 

232,492 
232,354 

232 461 
232.506 
232,509 
232,529 
232,436 
232,584 
232,543 

232.508 
232,430 
232,541 
232,367 
232.519 
232,485 
232.398 
232,498 
232,334 
232,445 
232.527 
232,466 
232,552 
232,486 
232,538 

232,405 
232,475 
232.329 



232,419 

232,443 
9.381 
232,369 
232.364 
232,537 
232,542 
232,332 
232,383 
232,431 
232,371 
232,545 
9,384 
232,346 
232,471 

232,444 
232,501 
232,450 
232,345 
232.530 
232,505 
232,553 
232.331 
232,551 
232,480 



Telegraph pole, "W H. Milliken , 

Thill coupling, W Pfeifer 

Thill coupling, J. S.Welch 

Timber, machine for framing, R. H. Watson 

Tin pans : device for forming, A. Cox 

Tobacco cutting machine, J. W, Orossley 

Toy money box, Kyser & Rex 232,511 

Traction engine, Spindler & Fairchild 

Truck, car, J. W. Cooper .. .... 

Truck, plow, A. Latham 

Truck, traction, G. H. Edwards 

Trunk fastener, C. A. Taylor 

Truss, H. Becker 

Tube coupling, W. C. Allison , 

Tug clip, A . McCorvie 

Tuyere, H. Schlimme 

Type writing machine, J. B. Hammond. . 

Upholstering spring, T. J. Corr 

Valve and cut-off, steam balance, I. V. Warner. . 
Valve seat for steam cylinders, H. Watkeys (,_).,. 

Vehicle brake, J. H. Reed 

Ventilating apparatus, D. Groesbeck 

Wagon body elevator, W. A. Pipher 

Wagon brake lever, C. H. Ogborn 

Water, apparatus for checking the waste of. E. E. 

Furney ; 

Water elevator, L. W. Maxon 

Water ga.uge, A. Allan, Jr... 

Water motor. Todd & Orme 

Weather strip, J. W.Browne 

"Whip ferrule, H.J. Bush 

Wind wheel,H.B Smith 

Windmill, A. S. Dimock 

Windmill, E. Lanphear 

Window and door screen, A. F. Demorest , . ... . 

Window screen, B. N. Torrey........... 

Wrench, D. Weir 

DESIGNS. 

Spoonandfork handle, Gill & Brittin 11,966 

Spoon and fork handle, C. T. Grosjean 11,908 

Toy money box, J.H. Bowen 11,967 

TRADE MARKS 

Cigar, cigarette, plug, and flne-cut smoking and 
chewing tobacco, and snuff, Buchanan & Lyall. . 8.044 

Flour, patent process, J. N. Matthews 8,043 

Medical compound for the cure of blood and liver 

maladies, certain, G. H. Lohman & Co 8,046 

Medicinal preparation, T. Morley 8,042 

Starch, T. Kingsford 8,041 

Tobacco, plug and flne-cut smoking and chewing, 

Buchanan & Lyall 8,045 




232.515 
232,395 
232,421 
232,439 
232,432 
232,532 
233.550 
232,402 
232,462 
232,426 
9,336 
232,546 
232,488 
232,414 
232,363 

232.483 
232,531 
232,322 
232.422 
232,387 
232.452 
232,558 
232,469 
232,514 
267,467 
232,573 
232,581 



23 Sizes of Direct, 24 Sizes of| 
Roilers, and the best Indirect Ra- 
diation. 

Send for circulars. 

EUREKA STEAM HEATING CO.. 

ROCHESTER, N. Y. 

THE MANUFACTURE OF JUTE.— BY 

William Fleming. A valuable and interesting technical 
paper, giving in Brief the origin and history of the jute 
industry, and a complete description of the mode of 
manufacture of the crude material into yarn. The pro- 
cess of softening. The breaker card. The finisher card. 
Drawing frame. Roving frame. Spinning frame. Con- 
tained in Scientific American Supplement, No. 
-2^7. r Price 10 cents. To be had at this office and from 
all newsdealers. 



English Patents Issued to Americans. _] 

From September 17 to September 24, 1880, inclusive. 

Bran packing machine, W. S. Williams, San Diego, Cal. 

Carbureting machine, M. M. Jackson, Providence, R.I. 

Cap tube, J. C. Vanloke, New York city. 

Dust collecting machinery, G. T. Smith et al., Jackson 
City, Mich. 

Electric lamp, T. A. Edison, Menlo Park, N.J. 

Exercising apparatus. J. H. Weeks, New York city. 

Explosive compound, M. Tschirner, San Francisco, Cal. 

Iron and steel, manufacture of, C. M. Dupuy, Philadel- 
phia, Pa. 

Iron coating, J. B. Jones et al., Brooklyn, _T, Y. 

Nut for axles, A. W. winter, San Francisco, Cal. 

Pencil sharpener, C. J. Cohen, Philadelphia, Pa. 

Plow, C. E. Sackett, Wayne Township, Pa. 

Printing press, Gilman Vertical Press Co., Boston, Mass. 

Railway switch, J. S. Williams, Riverton, N. J. 

Refrigerating apparatus, L. Allen, New York city. 

Safety valve, H. G. Ashton, Somervill.e Mass. 

Sewing machine, D. Mills, Philadelphia, Pa. 

Spring scales, C. C. & S. B. Parker, Brooklyn, N. Y. 

Steam generator, D. Davison, New York city. 

Steam, heating and superheating, S. N. Carvalho, New 
York city. 

Ventilating apparatus, D. Groesbeck, New York city. 




[ns:*le Pairp, each insertion - - -7;J cents a line. 
Back Page, eacli insertion - - - * 1 .00 a line. 

(About eight words to a line.) 
Ens/ravings may head advertisements at the same rate 
per tine, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 
__?*" The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 



SUNT FREE. 



To find out what 

„ Fowler & Wells' Phrenolo- 
gical Journal is like now, send your address on a postal 
card for a back number as a sample, free. Address 

FOWLER & WELLS, 735 Broadway, JSew York. 



'0 MORE USE FOR OIL ON MACHINERY 



Oline Lubricating Compound, manul'd by HOLLAND 
& THOMPSON, Troy, N. ST. Avoids hot journals , drip- 
ping, and waste. Send for catalogue of Grease and Cups 
for all kinds of machinery. 
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IODINE, EXTRACTION OF, FROM SEA- 

weeda.— By Dr. Thiercelin. Description of a new and 
improved process for extracting iodine and potash from 
the light ashes of seaweeds. Ihe species of seaweeds 
richest in iodine. Best time and season for gathering. 
Preliminary preparation. Method of extracting the 
iodine and potash. Contained in Scientific American 
Supplement, No. 240. Price 10 cents. To be had at 
this office and from all newsdealers. 




EMPIRE F0RGES-THE BEST. 

EMPIRE PORTABLE FOEGE CO., COHOES, H. T. 

KNOW THYSELF. 

THE untold miseries that result 
from indiscretion in early life 
may be alleviated and cured. 
Those "K'ho doubt this assertion 
should purchase the new medical 
work published by the PEABODX" 
MEDICAL INSTITUTE, Boston, 
entitled THE SCIENCE OF 
LIFE; or, SELF-PRESER- 
VATION. Exhausted vitality, 
nervous and physical debility, or 

.„„„„., ,. _ „.....,...„. vitality impaired by the errors of 

youth, or too close application to business, may be re- 
stored and manhood regained. 

Two hundredth edition, revised and enlarged, just 
published. It is a standard medical work, the best in 
the English language, written by a physician of great 
experience, to whom was awarded a gold and jeweled 
medal by the National Medical Association. It con- 
tains beautiful and very expensive engravings. Three 
hundred pages, more than 50 valuable prescriptions for 
all forms of prevailing disease, the result of many years 
of extensive and successful practice, either one of 
which is worth ten times the price of the book. Bound 
in French cloth ; price only $1, sent by mail, postpaid. 

The London Lancet says: "No person should be 
without this valuable book. The author is a noble 
benefactor." 

An illustrated sample sent to all on receipt of 6 cents 
foe postage. 

The author refers, by permission, to Hon. P. A. BIS- 
SELL, M.D., prest. of the National Medical Association. 
Address Dr. W. II. PARKER, No. 4 U C A I 

Bulfinch Street, Boston, Mass. The fi C A L 

author may be consulted on all dis- T U V © E I C 
eases requiring skill and. experience. | n V C L "■ 



The Greatest Invention of the Age. 

Egan's Hollow Cone, for saving coal. 

Saves one-third in coal. Increases heat 
. fifty per cent. Can be applied to all parlor 

or base-burning stoves having anti-clinker 

grates. Pays for itself twice over in one 
i season. For sale by all dealers. Sample 
I cones will be sent on receipt of price— 4 in., 

72.50; AH in., $2.75; 5 in., S3.00; 6 in., $3.25; 
| 7 in., $3.75— in diameter. Order them 2 In. 
I smaller than diam. of grate. Descriptive cir. 
1 sent on application. Address E. P. Egan, 
| Gen. Agt., Flushing, QueensCo.,N.Y. Deal- t 

ers supplied by Geo. Starrett, 229 Water St. j 



WOOD WORKING 

Machinery. Celebrated " Schenck " Planers and Match- 
ers. 20,000 ft. flooring, 45,000 ft. surfacing per day. Re- 
Sawers, Moulders, Tenoners, Scroll Saws, etc. 

H. B. SCHENCK, Matteawan, N. Y. 






A Reliable Thermometer SENT FREE to any 

a dd ress for 25 cts. Or 

a Barometer and Ther- 
mometer Combined, that 
foretells correctly any changes 
in the weather 12 to 24 hours in 
. advance, warranted Perfect and 

Reliable, Delivered Free to any address on receipt of $1.00. 

Agents Wanted Everywhere. Send for Circular and Terms. , 

OSWEGO THERMOMETER WORKS - OSWEGO, N.T.' 




PHTHISIS.— BY EDWARD G. JANE- 

WAY, M.D. A clinical lecture delivered at Bellevue 
Hospital, showing that phthisis may be developed in a 
person in whom there is no hereditary tendency to the 
disease ; that tobacco factories, and many other facto- 
ries, are the places where phthisis often originates ; and 
that it is better to take steps to prevent the develop- 
ment of the disease than to await until after its develop- 
ment and then try to effect a cure. Contained in Scien- 
tific American- Supplement, No. 246. Price 10 
cents. . To be had at this office and from all newsdealers. 
The same number contains papers on Calender's Method 
of Treating Abscess, Rapid Breathing as a Pain Obtunder, 
and several other medical subjects. 



HOW TO MAKE TROUT PONDS.— VALU- 

able suggestions to fish culturists as to the best mode of 
constructing ponds fur the purpose of spawning and trout 
raising. Illustrated with a diagram. Contained in Sci- 
entific Ameijican Supplement, No. 246. Price 10 
cents. To be had at this office and from allnewsdealers. 



I WANT A MANUFACTURER OP FINE 

Machinery, having capital, to invest in and construct a 
new and perfect "Gas Engine." Sale of one foreign 
patent will immediately and amply return first outlay. 
Address J. W. A., Lock Box 246, Charleston, B.C. 



BOX MACHIKTER.Y. 

Machines for Mak- 
ing this style of 
Boxes? with hand 
or self-feed, using 
Cutters instead of 
Saws, working sev- 
eral pieces at one 
time, of any rea- 
sonable lengths. 

Sold by 

0. fi. PACKARD. 

Milwaukee, Wis., 

dealer in Iron and 

Wood Working Machinery .Engines, Boiler sand supplies. 




FOR SALE. 

One Engine Lathe, 32 f t. x 30 in. 
8ft.x20in. 
8 ft. x 18 in. 
" " " 6 ft. x 20 in. 

" Iron Planer, 10 ft. x 36 in. 
" Index Milling Machine, Lincoln Pattern. 
Will be sold at a bargain. Full particulars by address- 
ing Lock Box 1016, Fitchburg, Mass. 




The attention of Architects, Engineers, and Builders 
Is called to the great decline in prices of wrought 
STRUCTURAL IRON. 

[t is believed that, were owners fully aware of the small 
difference in cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving insurance and avoiding all risk of inter- 
ruption to business in consequence of Are. Book of de- 
tailed information furnished to Architects, Engineers. 
ana Builders, on application. 



feTHEACME CUBE PIPE TONGS 

Lsl 4- T0&INCHk_ 




TO INVENTORS— Copying Pads— Wanted, improve- 
ment on present system of duplicate writing known as ; 
Hektograph or Copygraph. Address Yale, Box 773, N.Y. j 

WHO~IS MAKING MACHINES FOR ; 

mourning cards? Who is making machines for mono- ', 
grams? Address offers to T. H., 6701, care Haasenstein 
& Vogler, at Zurich (Switzerland). 



MAHOGANY, 

Rosewood, Satinwood, French and American Walnut, 
Ash, Red and Spanish CedarLCherry, Oak, Poplar, Maple, 
Holly, etc., in Logs, Planks, Boards, and Veneers. 

Sole manufacturers perfectly smooth and thoroughly 
seasoned 

CUT THIN LUMBER. 

Send for catalogue and price list. 

GEO. W. READ & CO., 

1 86 to 300 Lewis St., foot 5th & 6th Sis., IVew York. 



$72 



A WEEK. 

outfit free. 



$12 a day at home easily made. Costly 
Address Teue & Co., Augusta, Me. 



BGECHER & PECK, 

Successors of Milo Peck, Manufacturers of 
PECK'S PATENT DROP PRESS, 

11 Regular sizes. Hammers 
mi I^from 50 to 2,500 lb. Drop 
alibiLsJlr and Machine Forgings, 

Drop Dies. 
Address Temple Place, 

New Haven, Conn. 





THE BEAN.— BY LOUISA REED STOW- 

ELL. A microscopic study of one of the most common 
adulterations of wheat flour. Illustrated with camera 
lucida drawings, showing cross section of the coats of 
bean ; outer coat of bean ; second coat of bean ; bean 
starch after being baked as bread : bean starch after 
being boiled as pudding; and cells of beans loaded with 
starch and gluten. An invaluable paper to those en- 
gaged in the investigation of food adulterations. Con- 
tained in Scientific American Supplement, No. 
246. Price 10 cents. To be had at this office and from 
all newsdealers. 




TOOLS for Machinists, Carpenters. Amateurs, Jewellers, Model 
' Makers, Blacksmiths, etc. Send for Catalogue., and state what kind 
1 of Tools you require. TALLMAN & MeFADDGN, 

60? Market St., Philadelphia, Pa. 



(fP * n <J A O per day at home. Samples worth % 
4>0 IU 4>ZU Address Stinson & Co., Portland, Me. 



5 free. 



Superior Wood Working Machinery,principally for Cabi- 
inet, Piano, and Piano Action Makers. Shafting, Pulleys, 
and Hangers. P. Pryibil,461 to 467 W. 40th St., New York. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this offlcef«r 
10 cents. Also to be had of newsdealers in all parts of 
the country. ■ 

Toy Novelties in Wood Wanted.— Will buy or manufac- 
ture on royalty. HAWES BROTHERS, Monroeton, Pa. 



"THE HOLLY Q = ! rrr' H _:ATlNO«:« tioh co.limit.o. 
SYSTEM OF STEAM HE£^„BIHATI ^ 



F0RCITIES ANDVIU-ACg 



SEND FOR THE 



BEST BAND SAW BLADE 

in the market to London, Berry & Orton, Phila., Pa. 

ORGANS 



14 Stops, 4 SetsReeds^only $65. 

Pianos, Sl_5up.Pii.perl ree. Addr'a 
Daniel F. Beatty, Washington, N.J, 



CATALOGUES FREE TO ANY ADDRESS 
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THE PHOTOPHOTSTE.— DESCRIPTION 

by Prof. Alex. Graham Bell of the new apparatus (Pho- 
tophone) for the production and reproduction of sound 
by means of light, a nd explanation of the principle in- 
volved therein. Selenium and its properties. Experi- 
ments with selenium. Experiment with light as a pro- 
ducer of sound. Researches by Messrs. Tainter and 
Bell on the resistance of crystalline selenium within 
manageable limits. Photo phonic transmitters. Ar- 
rangement of apparatus for the reproduction of sound 
by light. Non-eleetricphotophone receivers. Contained 
in Scientific American Supplement, No. _4<j. 
I 'rice 10 cents. To be had at this office and from all news- 
dealers. 




A Month and Expenses 

Bdliiri^ to _EALERS i 

SAMPLES FREE. 
Send He. STAMP to I _ 
insure answer. S, FOSTER _- CO., Cincinnati, 0. 



: CIG-A&S 



J34- W. 29.ST. 



^TnESCRIPTlON &*>=. Hi 



K (\ Elegant, All New, Chromo & Scroll Cards, no 2 alike, 
O \J Name Nicely printed, 10c. Card Mills, Northford, Ct. 



HUB MACHINERY.-HUB TURNING, HUB MOETIS- 
ing, and Hub Boring Machines. Send for price list and 
circulars. DAVID JENKINS, Sheboygan, Wis. 



CENTENNIAL AND PARIS MEDALS. 

Mason's Friction Clutches ami Elevators. 

"New and Improved Patterns." 
VOLNEYW.MASON & CO., Providence, R. I..TJ. S. A. 



' Illustrated CATALOGUE of i-v 
i Chromos, Watches, Revolvers an. ' 
i Novelties. CHEAPEST & largest 1 
assortment in the u. s. E. P. NA80N, 111 Nassau St.. N. Y. 



FREE, 



SONGS 



$55,661 



t Agents' profitper week. Will prove 
j it or forfeit «500. 00. Outfit and Sam- 
' pies worth $5.00 f pee . Address 
E. G. RIDEOUT & CO., 10 Barclay S treet, New York. 



STUTTERING CURED by Bates' Appliances. Send 
for description to Simpson & Co., Box 2236, New York. 



BINDS 

books, papers, 
magazines, 
music, letters, 
or loose sheets. 
Contents re- 
moved or re- 
placed at will. 
Sizes for all 
leading publi- 
cations. Order 
by title or size. 
Send for price 
list. Readers 
and writers 
Economy Co., 
25-33 Franklin 
St., Boston. Mass.; i Bond St., New fork; 69 State St., 
Chicago. Illustrated catalogue of 400 labor-savers, for 
desk or stud_% mailed free. 
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Valuable and Indispensable 

Practical ail Scientific Boots. 

LIST NO. 1. 

Armengaud, Ameroux, and Johnson, the Practical 
Draughtsman's Book of Industrial Design, and Ma- 
chinist's and Engineer's Drawing Companion. Illus- 
trated by 50 folio steel plates and 50 wood-cuts. 4to. 
Cloth, . . . . . . $10 00 

Arlot. A Complete Practical Guide for Coach Painters. 
12mo. Cloth, $1 25 

Auerbach and Crookes. Anthracene: its Constitution, 
Properties, Manufacture, and Derivatives, including 
Artificial Alizarin, Anthropurpurine, etc., with their 
Application in Dyeing. 8vo. Cloth, . . $5 00 

Arrowsmith. Paper Hanger's Companion. lSJmo, $1 25 

Armstrong. Construction and Management of Steam 
Boilers. 12mo. Cloth $0 75 

Ashton. Theory and Practice of the Art of Designing 
Fancy Cotton and Woolen Cloths from Sample. 52 il- 
1 ustrations. Folio. Cloth, . . . $10 00 

Baker. The Mathematical Theory of the Steam Engine. 
12mo. Cloth 10 75 

Baird. The American Cotton Spinner and Managers' 
and Carders' Guide. 12mo. Cloth, . . $150 

Baird. Standard Wages Computing Tables. Folio. 
Cloth $5 00 

Baker. Long Span Railway Bridges. 12mo. Cloth. $2 00 

Baiaerman. A Treatise on the Metallurgy of Iron. 
Illustrated. 12mo. Cloth, . . . $2 00 

Byles. Sophisms of Free Trade and Popular Political 
Economy Examined. 12mo. . . . $1 50 

Beans. A Treatise on Railway Curves and Location of 
Railways. 12mo. Tucks, . . . . $1 50 

Beckett. A Rudimentary Treatise on Clocks, Watches, 
and Bells. 12mo. Cloth . . . . $175 

Burns. The American Woolen Manufacturer. Illus- 
trated with patterns and wood-cuts. 8vo, Cloth, $6 56 

Bemrose. Fret Cutting and Perforated Carving. 53 il- 
lustrations. 4to. Cloth, . . . . $3 00 

Bemrose. Manual of Buhl Work and Marquetry. 93 de- 
signs. 4to. Cloth, $3 00 

Bemrose. Manual of Wood Carving. 123 illustrations. 
4to Cloth $3 00 

Bicknell. Wooden and Brick Buildings, with Details. 
160 plates. 2 vols. Large quarto, . . $18 00 

Either volume sold separately for . .. $9 00 

Bicknell. Detail, Cottage, and Constructive Archi- 
tecture. 75 large plates. 4to, . . . $10 00 

Bicknell. Cottage and Villa Architecture. 96 plates. 
4to $6 00 

Bicknell. Public Buildings. 21 plates. 4to, . $3 60 

Bicknell. School House and Church Architecture. 21 
plates. 4to, . . . . . $3 00 

Bicknell. Stables, Outbuildings, Fences, and Miscel- 
laneous Details. 21 plates. 4to, . . $2 50 

Bicknell. Street, Store, and Bank Fronts. 21 plates. 
4to, $4 00 

Bicknell. Village Builder and Supplement. 55 plates. 
4to, ■ $10 00 

Blenkarns. Practical Specifications of Works executed 
in Architecture, Civil and Mechanical Engineering, 
and Road Making and Sewering. 15 large plates, 
8vo, $9 00 

Blinn. A Practical Workshop Companion, for Tin, Sheet 
Iron, and Copperplate Workers. Over 100 illustrations. 
12mo. Cloth $2 50 

Booth. The Marble Worker's Manual. 12mo. Cloth, 

$1 50 

Booth and Morflt. The Encyclopedia of Chemistry, 
Practical and Theoretical. 978 pages. Illustrated. 
8vo $5 00 

Bourne. Recent Improvements in Steam Engines. 
16mo. Cloth, $1 50 

Brown. Five Hundred and Seven Mechanical Move- 
ments. 12mo. Cloth $1 00 

Barlow. History and Principles of Weaving by Hand 
and Power, with a Chapter on Lace Making Machinery. 
Several hundred illustrations. Svo. Cloth . $10 00 

Buckmaster's Elements of Mechanical Physics. Illus- 
trated. l2mo. Cloth $1 50 

Bullock. The American Cottage Builder. 75 illustra- 
tions. 8vo. Cloth, $3 50 

Bullock. Rudiments of Architecture and Building. 250 
illustrations. 8vo. Cloth, . . . $3 50 

Burgh. Practical Rules for the Proportions of Modern 
Engines and Boilers for Land and Marine Purposes. 
12mo. Cloth, ...*.. $1 50 

Bayles. House Drainage and Water Service in Cities, 
Villages, and Rural Neighborhoods. Illustrated. Svo. 
Cloth, . " $3 00 

Byrn. The Complete Practical Brewer. Illustrated. 
12mo $1 25 

Byrn. The Complete Practical Distiller. Illustrated. 
12mo. Cloth $1 50 

Byrne. Handbook for the Artisan, Mechanic, and En- 
ginner. Comprising the Grinding and Sharpening of 
Cutting Tools, Abrasive Processes, Lapidary Work, 
Gem and Glass Engraving, Varnishing and Lacquering, 
Apparatus, Materials and Processes for Grinding and 
Polishing. 185 illustrations. 8vo. Cloth, . $5 00 

Byrne. Pocketbook for Railroad and Civil Engineers. 
Svo. Pocketbook form $1 75 

Byrne. The Practical Model Calculator, for the En- 

fineer, Mechanic, Manufacture of Engine Work, etc. 
vo. Cloth $4 50 

Byrne.- The Practical Metal Worker's Assistant. Com- 
prising Metallurgic Chemistry; the Arts of Working 
all Metals and Alloys ; Forging of Iron and Steel ; 
Hardening andTempering; Melting and M ixing ; Cast- 
ing and Founding; Works in Sheet Metal; the Pro- 
cesses Dependent on the Ductility of the Metals; 
Soldering ; and the most Improved Processes and 
Tools employed by Metalworkers. With the Appli- 
cation of the Art of Electro-Metallurgy to Manufac- 
turing Processes. A new edition, to which is added 
an Appendix, containing The Manufacture of Russian 
Sheet Iron. By John Percy. The Manufacture of 
Malleable Iron Castings, and Improvements in Besse- 
mer Steel. By A. A. t esquet. With over six hundred 
engravings. 8vo. Cloth, . . . . $7 00 

Ht^" The above or any of our Books sent by mail, free 
of postage, at the publication prices. Our various Cata- 
logues of Books, covering all branches of Industrial 
Soiknce and Aut, sent free to anyone who will fur- 
nish his address. 

HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 

810 Walnut Street, Philadelphia. 



THE WAR-SHIPS 

AND 

NAVIES OF THE WORLD. 

Containing a Complete and Concise Description of the 
Construction, Motive Power, and Armaments of Mod- 
ern War-ships of all the Navies of the World, 
Naval Artillery, Marine Engines, Boilers, Tor- 
pedoes, and Torpedo Boats, 638 octavo pages 
and with 64 Full-page Illustrations. 
ByChiep Engineer J. W. KING, U. S. Navy, 
Late Chief of the Bureau of Engineering. 
PRICE $7. 
A.WILLIAMS & CO., Publishers, Boston, Mass. 



BALTIMORE 



SEND FOR ILLUSTRATED CATALOGUE 
TAPS,DIES,DRILLS,CHUCKS,LATHES,FINE TOOLS. 



JOBBING IN WOOD WORK. 

Goods manufactured atlow prices, with fine machinery, 
and the best of work. C. C. SHEPHERD, 

204, 206, 21*, and 216 West Houston St., New York. 



MONITOR PLANER & MATCHER. 

18,000 ft. 6-in. flooring, or 45,000 ft. surfacing per day. 




Send for illustrat 3d catalogue of all kinds 

WOOD WORK INK MACHINERY. 

J. S. GRAHAM & CO., Rochester, N. Y. 



SPAUE THK CBOTON AND SAVE THK DOST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 235 Broadway, N.Y., 
who control the patentforGreen'sAraericanPriyenWell, 




THE STEARNS MANUFACTURING GO,, 

___ ERIE, PENNSYLVANIA, make a specialty of improved 

His SAW MILL MACHINERY, 

Designed in its construction for producing lumber economically and 

rapidly. Plans and estimates for Mills of any capacity 

furnished on request. Also build 

ENGINES, BOILERS, AND MACHINERY IN GENERAL. 



WORTHINGTON STEAM PUMPS 

OF ALIj SIZES AND FOR ALIi PURPOSES. 

HENRY R. WORTHINGTON, 



i BROADWAY, NEW YORK. 



! WATER ST., BOSTON. 



709 MARKET ST., ST. LOUIS. 




GREAT IMPROVEMENTS 

Recently made in 

CRUSHING AND GRINDING 



GOLD and SILVER ORES, BONES, PHOS- 
PHATE ROCK, and CHEMICALS. We com- 
pel OLARTZ to grind QUARTZ. 
Address, for new circular, 

BAUGH & SONS, Philadelphia, Pa. 




BARNtS' PATENT FOOT 
POWER MACHINERY. 
CIRCULAR SAWS, SCROLL 

SAWS, LATHES, FORMERS.MOR- 
TISERS, TENOSERS, &c, f oraccual 
workshop business. 

Complete outfits for Mechanics 
and Amateurs. 

Machines on TRIAL ir de- 
sired. 

Say where you read this, and send 
for Descriptive Catalogue and Price 
List. W. F. & John Barnes, 

Eockfoi"J, HI. 



Steel Castings 

From M to 15,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. 15,000 Crank Shafts 
and 10,000 Gear Wheels of this steel now running prove 
its superiority over all other Steel Castings. Bend for 
circular and price list. 
Chester Steel Castings Co., 407 Library St., Phila, Fa. 



SURFACE FILE HOLDERS. 

By theiruse a crooked file may be utilized as well as a 
straight one, and both are made to do better execution in 
filing broad surfaces than has hitherto been possible. 
No. 4 holds files 12 to 14 in. long. Price 75c. each. 
No. 5 " " 14 to 16 in. " Price $1.00 each. 
For sale by the trade generally. Manufactured only 
by the NICHOLSON FILE , CO., Providence, R. I. 



WILEY & RUSSELL M'F'G COMPANY, 
Greenfield, MASS. " LIGHTNING " (trade mark), 
Manufacturers of Screw Cutting 
and other labor-savirig Machinery 
and Tools. Bolt Cutters for hand 
,or power in large variety. The 
/celebrated Lightning Screw Plates 
in various assortments. Taps, 
dies, and reamers for use in the bit- brace. The Green 
River Tire Upsetter. Green River Drilling Machines. 
Green River Tire Benders, Horse Shoers' Vises, Tire 
Wheels, Tire Bolt Wrenches, Nut Wrenches, Counter- 
sinks, etc., etc. Send for illustrated price list. 




•WANTED, 

A thorough, energetic.and practical mechanic, as Super- 
intendent of Foundry and Machine Works employing 
forty hands on water wheels, engines, saw mill work, ana 
repairs. State kind of work familiar with; pay. 

Address F. ROBERTS, Box W8, New York. 



THE BEST THING YET. THE 

CS^Pggk Fitchburg Acoustic Telephone Co.'s New Me- 
'" ~ , tallic Telephone. Send for new circular. 

Fitchburg acoustic Telephone Co., 
Box 198, Old City, Fitchburg, Mass. 




THE BLAKE " LION AND EAGLE " CRUSHER, 

A patented improvement of the former "New Pattern" Blake machine. 
Has much greater efficiency than the old. It requires onlyabout half the 
power to drive, and is transported at much less expense (the size most used 
weighing several thousand pounds less than the unimproved machine). i| 
It requires less than half the time in oiling and other manipulation, and 
less than half the expense for repairs. Address 

E. S. BLAKE & CO., Pittsburgh, Pa., JH 

Sole'Proprietors and Manufacturers. spH 




Wood-Working Machinery, I To Electro- Platers. 



Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines. Eastman's Pat. Miter Machines, and 
Wood-Workine Machinery generally. Manufactured by 
WITHERBY, RUGG & RICHARDSON. 

26 Salisbury Street, Worcester, Mass. 
fShop formerly occupied by R. BALL & CO.) „ 




SNOW'S BEST 

Water Wheel 
Governor, 

MANDFACTUEBD BY 
COHOKS IRON FOCNDBY 

AMD MACHINE CO., 
COHOES, - - N. Y. 



AMERICAN MERCHANTS, 

Makers of Wood and Iron Working Machinery, Agri- 
cultural Implements, Railway .Equipments, and manu- 
facturers generally, are invited to forward catalogues, 
with best export prices and discounts for F. O. B., New 
York, Boston, or Philadelphia, to W. WILLI AMS & CO -, 
No. 1 The Exchange, Collins St. West, Melbourne, "Vic- 
toria, Australia. 



$66 



a week in your own town. Terms and $5 outfit 
free. Address H. Hallett & Co., Portland, Me. 



BATTERIE^CHEMICALS, AND MATE- 
rials, in sets or single, with Books of Instruction 
for Gold, Silver, or Nickel Plating. THOMAS HALL, 
Manufacturing Electrician, 19 Broomfield Street, Boston. 
Mass. Illustrated Catalogue sent free. 



TELEPHONE ffik 1 A 

Circulars free. Holcomb & Co., Mallet Creek, Ohio. 



WESTON DYNAMO-ELECTRIC MACHINE CO 



Machines for Electro-plating, Electrotyping. Electric 
Light, etc. In addition to testimonials in our Catalogue 
of Jan. 1, we beg to refer to the following houses: 
Merid kn Britannia Co.; Russell &Eb,winM'f'g Co.- 
Reed & Barton; Hall, Elton & Co.; Richardson', 
Boynton & Co.; Wm. h. Jackson & Co.; Stanley 
Works; Rogkrs Cutlery Co.; Chas. Rogers Bros.; 
Edward Miller Co.; Mitchell, Vance & Co.; Nor- 
walk Lock Co.; Hayden, Gere & Co.; Domestic 
S tfwiNGMACHrxi: Co ; Eberhard Fabeb; Jos, Dixon 
Crucible Co.; Mumeord & Hanson; Fagan & Son, 
and over 700 others. Outfits for Nickel, Silver, 
Bronze, Plating, etc. The two highest Centennial 
Awards, and the Centennial Gold Medal of Ameri- 
can Institute, and Paris, 1878. Prices, $150 to $500. 



C0N0IT.HANS0N &VAN WINKLE 

Sole Agents JV^WARIC, N.Jl v. 



New York Office, <»2 and 94 Liberty St. 

English Agency, 18 Caroline St., Birmingham, England. 



HI 



RUBBER BACK SQUARE PACKING. 

BEST IN THK WORLD. 

For Packing the Piston Hods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use, is in contact with the Piston Rod. 
A the elastic hack, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made In lengths of about 20 feet, and of all sizes from % to 2 inches square. 

JOHN H. CHEEVER, Treas. MOW TOUK. BELTING & PACKING CO., 37 & 38 Park Row, New Fork. 



JOHN R.WHITLEY & CO. 

European Representatives of American Houses, with 
First-class Agents in the principal industrial and agricul- 
tural centers and cities in Europe. London, 7 Poultry, 
E. C. Paris. 8 Place Vendome. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at 
shippers' discounts. 



PORTER MANUF'G CO. 

The New 
Economizer, 
the only Agri- 
cultural En- 
gine with Re- 
turn Flue 
Boiler in use. 
Send for cir- 
cular to 
Porter Mfg. 
Co., Limited, 
8y acuse.N.Y. 
G. G. TOUNG, Gen. Agt ., 42 Cortland 





AOCUTC Ul A ilTCH everywhere to sell 
MUCH I O WAR I CU the best Family Knit- 
ting Machine ever invented. Will knit a pair of 
stockings, with HEEL and TOE complete* in 20 min- 
utes. It will also knit a great variety of fancy work, for 
which there is always a ready market. Send for circular 
and terms to the Twombly Knitting Machine Co., 
409 Washington St., Boston, Mass. 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 



Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8ooo in successful operation. 
HUE HEW PAMPHLEI FOE 1879, 
Sent free to those interested. 

James Leffel & Co , 

Springfield, O. 
Ho Liberty St., N, Y. City. 




Pond's Tools, 

Eniilnc Lathes, Planers, Drills, cVc. 

DAVID W. POND, Worcester, Mass. 



DIP D h V * ° 8e " our ^ u DDer Printing Stamps . Sam- 
Dl U rfl-I Pies free. Taylor Bros. & Co., Cleveland, O. 



Magic Lantern Catalogue, 150 yo, a nd Lecture, 10 Cts. 




Double size Reeds* extra strength and finish. 
Circulars and beautiful Set Fancy Cards, S Cents. 

THEO. J. HARBACH, 809 FILBERT ST., PHILA., PA. 




Forster's Rock & Ore Breaker and ComDinefl Crasher and Pulverizer. 

The simplest machine ever devised foe the purpose. 

Parties who have used it constantly for six years testify that it will do double the work 
of any other Crusher, with one-third the Power, and one-half the expense for Keeping in 
repair. The smaller sizes can be run with Horse Power. 

Address TOTTEN & CO., Pittsburgh Pa. 



Roots' New Iron Blower. 




POSITIVE BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 

FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F. M. ROOTS, Manufrs, 

CONNERSVILLE, IND. 

S. S.TOWNSEND, Gen. Agt., j % $$$*?" 1 ^ 

WM. COOKE, Selling Agt., 6 Cortlandt Street, f YORK. 

JAS. BEGGS & CO., Selling Agts., 8 Dey Street, - 1 

J^flp-SEND FOR PRICED CATALOGUE. 




SHEPARD'S CELEBRATED 

$a0 Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. Ii. 3IIEPAUD ifc CO., 

,331, 333, 335. & 337 West Front Street, 
Cincinnati, Ohio. 



STEAM PUMPS. 

THE NORWALK IRON WORKS CO., 

SOUTH NORWALK, CONN. 



WHEAT 



Dealers make Money with 
W. T. SOULE & CO., 130 
La Salle Street, Chicago, 
III. Write for particulars. 




The fact that this shafting has 75 per cent, greater 
strength, afinerfinish, and is truer to gauge, than any 
other in use renders it undoubted ly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat. Coupling, andf urnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLLNS, 

Try Street, 2d and 3d Avenues, Pittsburg, Pa. 
190 S. Canal Street, Chicago, 111. 
H^~ Stocks of this shafting in store and for sale by 
FULLEPv, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St., N. Y. 



mm 



CAVEATS, COPYRIGHTS, LABEL 
REGISTRATION, El'C, 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have bad over thirty 
years 1 experience, and now have unequaled facilities 
for the Preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of Labels, Copyrights for Books, Labels, 
Reissues. Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms , 

We send, free of charge, on application, a pamphlet 
containing further information about Patents, and how 
to procure them; directions concerning Labels, Copy- 
rights, Designs, Patents, Appeals, Reissues, Infringe- 
ments, Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

Foreitjn Patents.— We also send, free of charge, a 
Synopsis 01 Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee, in this country is worth equally as 
much in England and some other foreign countries." 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
hundred and fipty millions of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents.— Persons desiring any patent 
issued from 1836 to November 20, 1866, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 20, 1866, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
wili be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful handbook of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 
37 Park Row, New York. 

BRANCH OFFICE— Corner of F ana 7th Streets^ 
Washington, I). C. 
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In-ide Page, each insertion - - - 75 cents a line. 
Back Page* each insertion - - - SI. 00 a line. 

(About eigtit words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 

t3r° The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 



NEW VORK BELTING AND PACKING 



CAR&WAGONSPRINGS 

Made by our processes are thoroughly efficient 
and practically indestructible. 

I 37 & 38 PARK ROW, NEW VORK.^ 



SWITZERLAND. 

EDW. DALLWIGK, Geneva, agent and Importer 
for American good s,indust rie s, and novelti es of all kinds. 
Manufacturers required to send price lists or samples, if 
possible. First-class references or cash payment. 



NEW CHAMPION 




Retail Price. — Plain Barrels, 12 bore, $14.00; Plain 
Barrels, 10 bore, $15.00 ; Twist Barrels, 12 bore, $17.00 ; 
Twist Barrels, 10 bore, $18.00. Toe frame and trimmings of all theio 
pin* are Nickel Plated. This gun possesses man; advantages over an; 
■ingle breech-loading gun yet produced in this countrj. It has a patent 
Bide- snap action with a safety attachment, by means of which it can be 
opened onlj when the gun is al half-cock, thus ensuring perfect safety \a 
loading. The workmanship and materials used are first-class ; do gun 
feeing allowed to leave the factory until it has been thoroughly inspected. 
We take great pleasure in offering this gun to tbe public, and feel safe to 
Bay it is the best American Single Breeon-Loader yet produced. Send 
■tui)D for Illustrated Catalogue of Guns, Rifles, Revolvers, and (JkaUi. 
Address JOHN ?• LOVELL & SONS, Gun Dealers, Boston, 41ass. 



Stones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing specially adapted to Flour Mills. Send for 
catalogue . 

J. T. NOYE & SONS, Buffalo, N. Y. 



Pxri»nmptPi»C For showing heat of 
* y* v»Illt5Lt5X »* Ovens, Hot Blast Pipes, 
Boiler Flues. Superheated Steam, Oil stills, etc. 

HENRY W. BULKLBY, Sole Manufacturer. 

149 Broadway, N. Y. 

PIANOFORTES. 

Unequaled in 

TONE, 

TOUCH, 

WORKMANSHIP, & 

DURABILITY. 

WimnraiBB' J 112 Fifth Avenue. New Tort. 
WAREBOOMS 1 2M & 206 W. Baltimore St., Baltimore. 



WM. A. HARRIS, 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Original and Only builder of the 

HARRIS-CORLISS ENGINE 

With Harris* Patented Improvements, 
from 10 to 1,000 H. F. 



Our new StylographicPen (just patented), having the 
duplex Interchangeable point section, is the very latest 
improvement. THE STYLOGRAPHIC PEN CO., Room 
13, 169 Broadway, New York. Send for circular. 



The Asbestos Packing Co., 

Miners and Manufacturers of Asbestos, 
BOSTON, MASS., 
OFFER FOB SALE: 
PATENTED ASBESTOS ROPE PACKING, 
" • " LOOSE " 

" " JOURNAL " 

« " WICK " 

" " MILL BOARD, 

" " SHEATHING PAPER, 

" " FLOORING FELT. 

" " CLOTH. 




"RELIABLE" 

Engines a complete success. 
'§ Prices still 40 per cent, below 
those of other makers. Un- 
equaled f or efficiency, simplici- 
ty, and durability . Prices from 
$250 for 10 H. P., to $400 for 30 
H. P. All complete, with Gov- 
ernor, Pump, and Heater. 



Address, for circular, 

HEALD, SISCO & CO, 



fialdwinsville, N. V. 



DOUBLE PITMAN PRESSES. 

STILES & PARKER PRESS CO., Middletown, Ct. 



Shafts, Pulleys, Hanpn, Etc. 

Full assortment in store for Immediate delivery. 
WM. SELLERS & CO., 

70 Liberty Street, New York. 



SASH DOVETAILING MACHINE. 

Planers, Moulding . Machines, 
Mortisers and Borers, Tenoning 
Machines, Blind Rabbeting Ma- 
chines; also, a large variety of 
other wood working machines, 
manufactured by 
LEVI HOUSTON, Montgomery, Pa. 




"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for illustrated circular. 

Witt. SELLERS & CO., Phila, 



HWJ0HNS 

LIQUID PAINTS, ROOFING, BOILER COVERINGS, 

Steam Packing, Sheathings Fireproof Coatings, Cements, 

SEND FOB SAMPLES, ILLUSTRATED PAMPHLET, AND PRICE LIST. 

H. W. JOHNS M'F'tt CO., 8? MAIDEN LANE, i\. Y. 



Emery Wheels and Grinding Machines. 



THE TANITE CO., 
Stroudsburg, Monroe County, Fa. 

Orders may be directed to us at any of the following addresses, at each of 
which we carry a stock : 

London, Eng., 9 St. Andrews St., Hoi- St. Louis, 209 North Third St. 

born Viaduct, E. C. St. Louis, 811 to 819 North Second St. 

Liverpool, Eng, ,'42 The Temple, Dale Cincinnati, 212 West Second St. 




St. 

Sydney, N. S. W., 11 Pitt St. 
New York., 14 Dey Street. 
Philadelphia, 11 North Sixth Street. 
Chicago, 152 and 154 Lake St. 



Indianapolis, Corner Maryland and 

Delaware Sts. 
Louisville, 427 West Main St. 
New Orleans, 26 Union St. 
San Francisco, 2and 4 California St. 



The Oldest YANKEE NOTION HOUSE in tie World. 



HOWARD BROTHERS & READ, 

Successors to Howard, Sanger & Co., 

OWNERS OF 

THE HOWARD MANUFACTURING CO., 

MANUFACTURE AND INTRODUCE 

PATENTED NOVELTIES. 



THE ONLY 

Real Pocket Scale 

IN THE MARKET. 
MADE OF METAL., 

Heavily Nickel Plated, 

COMPACT, 

STRONG, 

DURABLE. 

Can b e carried in the Vest 

Pocket. 

Each one warranted absolutely 

accurate. 

Weighs up to 8 lbs. 




PRICE 25 CENTS. 



Sample by mail on receipt of 

price. 
A liberal discount to the trade. 



No. 1— "Post Office," weighs to 

8 ozs. 
" 2— "Pocket," " 

8 lbs. 
" 3— " Household," " 

15 lbs. 

HOWARD MANUFACTURING CO., 
BOX 2^95, NEW YORK. 



TELEGRAPH g^S^agST'- 

C. E. JONES & BRO., CINCINNATI, O. 
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ERICSSON'S NEW MOTOR. 

ERICSSON'S 

New Caloric Pupil Emdu 

FOR 

DWELLINGS AND COUNTRY SEATS. 

Simplest, cheapest, andmost economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars ana price lists. 

DELAMATER IRON WORKS 

C. H. DELAMATER & CO., Proprietors, 

No. 10 Cortlandt Street, New York, N. Y. 




COMJMBIA BICYCLE. 

A practical road machine. Indorsed 
by the medical profession as the most 
healthful of outdoor sports. Send 3 
cent stamp for 24 page catalogue, with 
price list and full information, or 10 
cents for catalogue and copy of The 
Bicycling World. 

THE POPE M'F'G CO., 
39 Summer Street, Boston, Mass. 



Pictet Artificial Ice Co., Limited, 

P. O. Box 3083. 143 Greenwich St., New York. 

Guaranteed to be the most efficient and economical of all 
existing Ice and Cold Air Machines, 



BOGARDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 




MoiffOwnMiiE$3sF ta w. 

j&c. ( Self-inker $4 ) Larger sizes for larger work. For 
oldoryoung. Great money saver. A paying business 
anywhere for all orspare time. Send two stamps for a 
catalogue of all sizes Presses, Type, Cards, Paper, &c, 
jjlto the Manufacturers KELSEY A CO., Meriden, Conn, 




DYNAMO-ELECTRIC MACHINE, No. 1. 

CANDLE POWER, 2,000. HORSE POWER, 1 1-2. 

PRICE $20O, WITH COUNTERSHAFT. LAMP, $50. 

THE FULLER ELECTRICAL CO., 33 Nassau St., New York. 



A NEW TREATMENT %&m&W2&ft& 

pepsia. Headache, Debility, Neuralgia, Rheumatism, 

and all Chronic and JVervom Disorders. 

ACTS DIRECTLY upon the great nervous and organic centres, 
and cures by a natural process of revitalization. ' 
HAS EFFECTED REMARKABLE CURES, which ara 
attracting wide attention. _, _ - . T „ „. ,. „* 
HAS BEEN USED BY Et. Eev. John J. Keane, Bishop of 
Kichmond, Va., Hon. Wm. D. Kelley, T. S. Arthur, and others, who 
have been largely benefited, and to whom we refer by permission. 
IS STRONGLY ENDORSED : '"We have the most unequivocal 
testimony to its curative power from many persons of high character 
• and intelligence."— Lutheran observer. "The cures which have been ob- 
tained by this new treatment seem more Hie miracles than cases ot natural 
healing "— Arthur's Home Magazine. " There is no doubt as to the genume- 
• uess and positive results of thia treatment."— Boston Journal of Commerce 
THE OXYCEN HOME TREATMENT contains two months' supply, 
;h inhaling apparatus and full directions for use. . 
^~"SENT FREE : a Treatise on Compound Oxygen, giving the history of this new 
tiiscovery and a large record of most remarkable cures. Write for it. Address 

ADMINISTERED BY INHALATION. „„. ,.f Bi,*SSKK.*p5SiffliM.. ».- 




THE MACKINNON PEN OR FLUID PENCIL. 



Particulars mailed Free. 
MACKINNON PEN CO., 

200 Broad itn y,ncar Fulton St. ,N. Y. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FRANRLINJ.Pres't. J.M.ALLEN, Pres't. 
J. B. PIERCE, Sec'y. 



M 



ICROSCOPES, OPERA GLASSES, SPY 

Glasses, Spectacles, Thermometers, Barome- 
ters, Compasses. R. & J. BECK, 

Manufacturing Opticians, Philadelphia, Pa. 
Send for Illustrated Priced Catalog db. 



.A.C0 E BRASS MFG. Co A 
pRASs wolcottvi'lle conn. -^/IfTt:' 

c OPPE R MATERIALS F0R METALLIC. and 

in sheets^Mun^iq^ • / TspectM- T ' < " BLANKS 



Metallic Shingles 

Make the most DURABLE and ORNAMENTAL ROOF 
In the world. Send for descriptive circular and new 
prices to 

IRON CLAD MANUFACTURING CO., 

22 Cliff Street, New York. 



NONCONDUCTOR COVERINGS, 

FOR STEAM BOILERS ANI> FIVES. 

THE RAYMOND M'F'G CO., 

642 West 52d St., 108 Liberty St., New York. 



ROOFING. 

For steep or flat roof s. Applied by ordinary workmen 
at one-third the coat of tin. Circulars and samples free. 
Agents Wanted. T. NEW 32 John Street, New York. 



PULSO METER 

Is more economical in point* 
of original cost, expense for 
repairs and running expen- 
ses, than any other Steam 
Pump in the World. 

Simple and compact, with no machin- 
ery whatever to oil, or get out of order, 
it stands at the head of all means 
of elevating water or other 
liquids by steam. It needs 
no skilled labor to look after it. 

Send for book giving full 
description, reduced prices 
and many letters of com- 
mendation from leading 
manufacturers and others 
throughout the country who are 
using them 

PULSOMETER STEAM PUMP Co., 

Sole Owners of Hall's Patents in tbeU. S„ 

131,515 to 131,543, both inclusive, and the 

NEW PULSOMETER, 

Office, No. 83 John St., 
P. O. Box No. 1533, New York City. 




AGMWTS 

CAN MAKE 1ST 



$5,000.00 



BY SECURING 
THE $0" 



MANUFACTURERS' CABINET. 

By employing Agents for 500 Manufacturers. 
By manufacturing rapid selling articles. 
By getting, through means of the Cabinet, the best 
agencies in the world. 

Address J. B. CHAPMAN, 

12 West St.. Madison, Ind. 



THE 

New York Ice Machine Company, 

31 Conrtland St., New York, Rooms 54, 55. 

LOW PRESSURE BINARY ABSORPTION SYSTEM. 



Machines Milking 



ICE AND COLD AIR. 

Low Pressure when running. No pressure at rest. Ma- 
chines guaranteed by C. H. Delamater & Co. 



THE BAKER BLOWER. 

» Centennial Judges Report. 
"Good Design and Material. Very 
efficient in action. With the special ad- 
vantages that they can be connected 
for motion directly with engine with- 
out the use of gearing or belting." 
SEKD FOB CATALOGUE. 

WILBRAHAM BROS. 

No. 2318 Frankfort Avenue, 
PHILADELPHIA, PA. 



Machinists' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 



DOILER COVERINGS. 

Plastic Cement and Hair Felt, with or without the 

Patent "AIR S P A C E " Method. 

ASBESTOS MATERIALS. 

Made frompure Italian Asbestos. in fiber, mill board, and 
round packing. THE OH AI,IVIEKS-1«PEN(:E CO., 

40 John Street, and Foot of B. 9th Street, New York. 



BROWN S PAT.SPLIT 

Chaffs, Hanoeps, 



I At low prices, Largest assortment. A.&F.- 
BBOWN, 57, 59, & 61 Lewis St., New fork. 




OF THE 

^titntiixt ^mxitm 

FOR 18SO. 

The Most Popular Scientific Paper in the World. 
VOLUME XLIIL - NEW SERIES. 

Only $3.20 a Year, including postage. Weekly, 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages ot useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

AH Classes of Readers And in The Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where itgcirculates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one year—h% numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers ; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of The Scientific Ameri- 
can will be supplied gratis for every club of jive subscribers 
at $<!.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American SuppLEMENTwillbe sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 
37 Park Row, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from NewYork.with regularity , to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, German>, 
Russia, and all other European States ; Japan, Brazil,, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, 1 year ; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York. 



THE " Scientific American " is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 50 Gold St. New York. 
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